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THE IMPERIAL INSTITUTE 

OF THE 

UNITED KINGDOM, THE COLONIES, AND INDIA 


The Imperial Institute was erected at South Kensington as 
the National Memorial of the Jubilee of Queen Victoria, by 
whom it was opened in May 1893. 

The principal object of the Institute is to promote the 
utilisation of the commercial and industrial resources of the 
Empire by arranging comprehensive exhibitions of natural 
products, especially of the Colonies and India, and pro¬ 
viding for their investigation, and for the collection and 
dissemination of scientific, technical, and v.ommercial infor¬ 
mation relating to them. 

Until the end of 1902 the Imperial Institute was managed 
by a Governing Body, of which H.R.H. the Prince of Wales 
(afterwards King Edward VII.) was President, and an 
Executive Council, including representatives of the Indian 
Empire and of all the British Colonies and Dependencies. 
In 1900 the building became the property of H.M. Govern¬ 
ment, by whom the western portion and galleries were 

t 

leased to the Governing Body of the Imperial Institute, 
the greater part of the eastern and central portions being 
assigned, subject to certain rights of usage by the Imperial 
Institute, for occupation by the University of London. In 
July 1902 an Act of Parliament was passed transferring the 

I 
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management of the Imperial Institute to the Board of 
Trade, assisted by an Advisory Committee including repre¬ 
sentatives of the Colonies and India, as well as of the 
Colonial and India Offices, the Board of Agriculture, and 
the Board of Trade. This Act took effect on January i, 
1903. 

On October i, 1907, in virtue of an arrangement made 
with the Board of Trade and with the approval of the 
Secretary of State for India, the management of the Imperial 
Institute was transferred to the Secretary of State for the 
Colonies, subject to the responsibility of the Board of Trade 
under the Act of 1902. A Committee of Management of 
three members, one nominated by each of the three Govern¬ 
ment Departments chiefly concerned, has been appointed, 
and at present consists of Mr. C. A. Harris, C.B., C.M.G. ; 
Sir Alfred Bateman, K.C.M.G.; and Colonel Duncan Pitcher 
(late Indian Army). 

The first Director of the Imperial Institute was Sir 
Frederick Augustus Abel, Bart., G.C.V.O., K.C.B., F.R.S., 
who held the office until his death in the autumn of 1902. 
The present Director is Professor Wyndham Dunstan, 
M.A., LL.D., F.R.S., who was appointed in 1903. 

The staff of the Imperial Institute includes officers with 
special qualifications in the sciences of chemistry, botany, 
geology, mineralogy, and in certain branches of technology, 
in their relation to agriculture and to the commercial utilisa¬ 
tion of economic products. 

The following are the prihcipal departments of the 
Institute : 

EzMbition Oalleries. —The collections of economic pro- 
ducts, etc., illustrative of the general anti commercial 
resources of the Colonies and India, are arranged, together 
with other exhibits, on a geographical system in the public 
galleries of the Imperial Institute, which are open free to 
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the public daily, except on Sundays, Good Friday, and 
Christmas Day, from lo a.m. to 5 p.m. in summer, and from 
10 a.m. to 4 p.m. in winter. 

The following British Dominions, Colonies, and Depen¬ 
dencies are represented by Collections, which are in charge 
of Technical Superintendents: 

Canada, Newfoundland; Jamaica, Turks and Caicos 
Islands, British Honduras, British Guiana, Bahama Islands, 
Trinidad and Tobago, Barbados, Windward Islands, Lee¬ 
ward Islands, Bermuda; Falkland Islands; New South 
Wales, Victoria, Queensland, Tasmania, South Australia, 
Western Australia, Papua, New Zealand; Fiji ; Union of 
South Africa, Rhodesia, Nyasaland, St. Helena; Gambia, 
Sierra Leone, Gold Coast, Northern Nigeria, Southern 
Nigeria; East Africa Protectorate, Zanzibar and Pemba; 
Uganda ; Somaliland ; the Anglo-Egyptian Sudan ; Malta ; 
Cyprus; Ceylon ; Hong Kong; Mauritius ; Seychelles ; 
Straits Settlements, Federated Malay States ; and India. 

Special arrangements are made to conduct schools and 
institutions desirous of visiting the Colonial and Indian 
Collections for educational purposes. 

A stand has been opened in the centre of the main 
gallery to facilitate the supply of general information and 
the distribution of literature. Pamphlets, circulars, hand¬ 
books, etc., containing information relating to the com¬ 
merce, agriculture, mining, and other industries of the 
principal British Colonies, and also to emigration, are 
available for gratuitous distribution or for sale. The pub¬ 
lications of the Emigrants’ Information Office, established 
by the Colonial Office, may also be obtained. Lists of the 
publications available for distribution or sale a’*o pro- 
videdi and the* principal Colonial and Indian newspapers 
may be seen on application. An officer of the Institute is 
in attendance at this stand, which is in telephonic com¬ 
munication with the Departments in the main building. 
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In 1911 the public galleries were visited by 210,663 
persons, and 16,464 Colonial and Indian publications were 
distributed. 

A Report by the Director on the Work of the Imperial 
Institute in 1910 has been presented to Parliament (Cd. 
5467-23). 

Soientifio and Teohnioal Department.—The research labora¬ 
tories of this Department, which occupy the second floor of 
the Imperial Institute, were established in order to provide 
for the investigation of new or little-known natural pro¬ 
ducts from the Colonies and India and of known products 
from new sources, with a view to their utilisation in com¬ 
merce, and also to provide trustworthy scientific and 
technical advice on matters connected with the agriculture, 
trade, and industries of the Colonies and India. 

The work of this Department is chiefly initiated^by the 
Home and Colonial Governments and the Government of 
India. Arrangements have been also made by the Foreign 
Office, whereby British representatives abroad may transmit 
to the Department for investigation such natural products 
of the countries in which they are appointed to reside as 
are likely to be of interest to British manufacturers and 
merchants. 

Materials are first investigated in the research labora¬ 
tories of the Department, and are afterwards submitted to 
further technical trials by manufacturers and other experts, 
and finally are commercially valued. 

Except under special circumstances investigations are 
not undertaken for private individuals. 

A Reference Sample Room is maintained in this Depart¬ 
ment, in which are arranged samples of • the principal 
materials which have been investigated and valued com¬ 
mercially during recent years, and as to which full informa¬ 
tion is available. 
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The Scientific and Technical Department works in co¬ 
operation with the Agricultural and Mines Departments in 
the Colonies, whose operations it supplements by under¬ 
taking such investigations as are of a special scientific or 
technical character connected with agricultural or mineral 
development, as well as inquiries relating to the com¬ 
position and commercial value of products (vegetable or 
mineral) which can be more efficiently conducted at home 
in communication with merchants and manufacturers, 
with a view to the local utilisation of these products or to 
their export. 

A very large number of reports on these subjects have 
been made to the Governments of the Colonies and India, a 
first instalment of which was printed in a volume of 
Technical Reports and Scientific Papers, published in 1903. 
A series of Selected Reports is now being issued in the 
Miscellaneous Series of Colonial Reports. Of these 
Selected Reports, four parts have been published; 
Part I. “ Fibres" (Cd. 4588), Part II. "Gums and Resins” 
(Cd. 4971), Part III. “Foodstuffs” (Cd. 5137), Part IV. 
“Rubber and Gutta Percha” (Cd. 6022), whilst others are 
in active preparation. 

Mineral surveys, under the supervision of the Director 
of the Imperial Institute, and conducted by surveyors 
selected by him, are in progress in Ceylon and Southern 
Nigeria. All minerals found which are likely to be of 
commercial importance are forwarded to the Imperial Insti¬ 
tute, where they are examined and their composition and 
commercial value ascertained. Reports by the Director on 
the results of mineral exploration in Ceylon, Northern 
Nigeria, Southern Nigeria, and Nyasaland ha e been 
printed in thft Miscellaneous Series of Colonial Reports. 

African Tropical Service Coarse. —A course of instruction in 
certain specified subjects is now given at the Imperial 
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Institute to candidates selected by the Colonial Office for 
administrative appointments in East and West Africa. 
Instruction in the subject of tropical cultivation and pro¬ 
ducts in this course is given by members of the Staff of the 
Imperial Institute. 

Library and Reading-Rooms.— The library and reading- 
rooms of the Imperial Institute contain a large collection 
of Colonial and Indian works of reference, and are 
regularly supplied with the more important official 
publications, and with many of the principal newspapers 
and periodicals of the United Kingdom, the Colonies, and 
India. 

The library and reading-rooms are on the first floor, and 
admittance to them is obtained through the entrance at the 
west (Queen’s Gate) end of the building. These rooms are 
available for the use of Life Fellows of the Imperial 
Institute, and of other persons properly introduced. Books 
and newspapers may be consulted for special purposes by 
permission. 

Colonial Conference Rooms.— Three rooms, specially deco¬ 
rated and furnished, are reserved on the principal floor for 
use by representatives of the Colonies for meetings and 
receptions. 

The Cowasjee Jehanghier Hall.— The Bhownagree corridor 
and rooms in connection with this hall are in the occu¬ 
pation of the Indian Section of the Imperial Institute, whilst 
the hall is available for lectures, meetings, etc. 

The “ Bulletin of the Imperial Institute ” ' is published 
quarterly by Mr. John Murray, 50A, Albemarle Street, 
London, W., and may be ordered through any bookseller. 
The annual subscription is ns., including postage. Single 
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numbers may be purchased for 2s. 6d., or 25. gd. including 
postage. The Bulletin contains records of the principal 
investigations conducted for the Colonies and India at the 
Imperial Institute, and special articles chiefly relating to 
progress in tropical agriculture and the industrial utilisation 
of raw materials (vegetable and mineral). The Director 
will be glad to consider for publication in the Bulletin any 
special articles on these subjects, which may be submitted 
by officials connected with agricultural, geological, mining, 
or other technical departments in the Colonies and India. 
Such articles should be sent to the sub-editor. Dr. T. A. 
Henry, Imperial Institute, London, S.W. 

Imperial Institute Series of Handbooks on Tropical Besources. 

—A series of handbooks dealing with the Commercial 
Resources of the Tropics, with special reference to West 
Africa, edited by the Director of the Imperial Institute, and 
published by Mr. John Murray, is in preparation. The 
first volume has been issued, and is entitled; The Agri¬ 
cultural and Forest Products of British West Africa, by G. C. 
Dudgeon, Director-General of Agriculture in Egypt, lately 
Inspector of Agriculture for British West Africa; price 55. 
The second volume, now in the press, is on Cocoa, by 
W. H. Johnson, F.L.S., Director of Agriculture in Southern 
Nigeria. 

The following Societies have their headquarters at the 
Imperial Institute: 

International Association of Tropical Agriculture and Colonial 
Development, British Section.—The object of this Asso^'i.'tion, 
the Central Bureau of which is in Paris, is the promotion 
of the scientific and practical study of all questions con¬ 
nected with tropical agriculture and the development and 
utilisation of natural resources, especially of tropical 
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countries. The British Section has its headquarters at 
the Imperial Institute. Members of the British Section are 
permitted to use the library and reading-rooms of the 
Imperial Institute, and a writing-room has been also 
assigned for their use. 

British Women’s Emigration Association. —The British 
Women’s Emigration Association has been assigned 
offices on the mezzanine floor, which are open daily from 
10 a.m. to 4 p.m., and advice and information respecting 
emigration and prospects for women in the Colonies may 
be obtained there free of charge. This Association works 
in co-operation with the Emigrants' Information Office in 
Westminster. 

Colonial Nursing Association.-This Association has been 
assigned an office on the mezzanine floor of the I^nperial 
Institute. Its principal object is the selection of trained 
hospital and private nurses for service in the Crown 
Colonies and other British Dependencies. 
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REPORTS OF RECENT INVESTIGATIONS AT 
THE IMPERIAL INSTITUTE 

The following summaries have been prepared from a selection of 
the Reports made by the Director of the Imperial Institute to 
the Colonial^ Indian, and other Governments concerned. 


RUBBER RESOURCES OF UGANDA 

The rubber-yielding plants indigenous to Uganda are 
Funtumia elastica, Stapf, the well-known West African 
rubber tree, and the two vines Landolphia Dawei, Stapf, and 
Clitandra elastica, K. Sebum. Another species of Funtumia, 
Funtumia latifolia, Stapf, and several other Landolphia vines 
also occur in the forests, but these are of no importance as 
sources of rubber. Experiments have also been conducted 
in Uganda with the principal exotic rubber trees in order 
to determine their suitability for cultivation in the Pro¬ 
tectorate, and the results obtained with the Para and Ceara 
trees have been very promising. The Castilloa tree has 
been found to grow well in the country, but it is not 
suitable for general cultivation as it is subject to the attack 
of a borer [Incsida leprosa. Fab.) which does great damage 
to the trees. 

Practically the whole of the rubber exported from 
Uganda up to the present has been derived from the 
wild Funtumia trees or from the vines, but planting was 
commenced in 1908, and it was estimated that in 1911 
there were 3,200 acres of cultivated rubber trees in the 
Protectorate. Of this total there were 2,200 acres under 
Para, 900 acres finder Ceara, and 100 acres under Funtumia 
and Castilloa. 

The exports of rubber from Uganda since the year 
1902-3 are shown in the following table: 


II 
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Year. 

Quantity. 

Value. 


lb. 

£ 

1902-3 . 

. 68,626 

3.431 

1903-4 . 

. 45.809 

2,795 

1904-5 . 

. . . 51.970 

3.465 

1905-6 

. 42.7*8 

5.695 

1906-7 

• 73.191 

9,759 

1907-8 

. 34.530 

4.603 

1908-9 

. 47.738 

6,366 

1909-10 . 

• 105,909 

14,121 

I9IO-II . 

. 101,352 

*3.559 


The considerable rise in the exports during 1909-10 was 
due to the greatly increased production of rubber from the 
wild Funtumia trees. 

In addition to these rubber-yielding trees two species ot 
Chrysophyllum, C. Kayei, S. Moore, and C. albidum,G. Don, 
occur in the forests of the Protectorate and furnish a gutta- 
like product of inferior quality. 

The following account deals with the production of 
rubber from the indigenous and the exotic plants, and 
gives the results of the examination at the Imperial 
Institute of typical specimens of the rubber which they 
furnish. 


Para Rubber {Hevea brnsiliensis, Muell. Arg.) 


The Para rubber tree was first introduced into Uganda 
in 1901, when a small plant taken from the Royal Botanic 
Gardens at Kew was successfully established in the 
Gardens at Entebbe. Subsequently a large number of 
the trees were raised from seeds obtained from Ceylon 
and were planted in the Gardens or in an adjacent 
plantation. During the last three years planting has been 
undertaken on a larger scale, and in 1911 there were 
2,200 acres under Para rubber in the Protectorate. 

The Para trees have made very satisfactory growth at 
Entebbe, as will be seen from the following data. Five 
average trees in the Gardens were measured at intervals 
with the following results : 


Date of 
planting. 

November 1904 

M l» 


Date of 
measurement. 

March 31, 1907 
o 1908 

M 1909 


Averaile 
height. 
ft. ifi. 

21 10 

. 25 64 

• 32 10 


Average girth at 
3 ft, from ground. 
ft. in, 

O 8 

I 04 
• 3 j 
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The four-year-old trees which were employed in the 
course of the tapping experiments (see (2) on p. 14) had 
the following measurements: 

Height of tree. Girth at 3 ft. from ground. 



//. 

xn . 

ft . 

xn . 

I. 

29 

6 

I 

8 

2. 

26 

2 

1 

8 

3. 

31 

10 

1 

6i 

4. 

29 

8 

1 

6 


The average girth of 118 trees in the Gardens, five to 
six years old, was 20J in. at 3 ft. from the ground, the 
largest tree measuring 28 in. 

The original Para tree which was brought as a seedling 
from Kew measured 42 ft. 4 in. in height and 2 ft. 6 in. in 
girth at 3 ft. from the ground when seven and a half 
years old. 

These figures compare favourably with those recorded 
for cultivated Para trees in other countries. 

Series of tapping experiments have been conducted on 
the Para trees growing at Entebbe by Mr. R. Fyffe, of the 
Forestry Department, and the following details will be of 
interest; 

(i) In November 1908 a seven-year-old tree (25I in. in 
girth) and a four-year-old tree (18J in. in girth) were 
tapped to a height of 6 ft., the older tice by the spiral 
system and the younger by herring-bone incisions. The 
trees were tapped twenty-nine times on alternate days, 
the duration of the experiments being fifty-nine days. 
The total yield of dry rubber obtained was 47 oz. from 
the seven-year-old tree and 4 3 oz. from the four-year-old 
tree. The largest amount of dry rubber from the older 
tree was obtained at the fifth tapping, which yielded just 
over i oz., whilst the younger tree gave its maximum 
yield, just over ^ oz., at the fourth tapping. The younger 
tree gave more latex than the older tree, but the amount 
of dr^ rubber obtained from it was slightly less. 

After restiifg two months these two trees were again 
tapped in April 1909, the tapping being done by the same 
systems as in the first experiment. The older tree was, 
however, tapped to a height of 21 ft. on this occasion, and 
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the younger tree only to 6 ft. as before. Forty-eight 
tappings were made in each case on alternate days, cover¬ 
ing a period of ninety-six days. The total yield of dry 
rubber was 71 oz. from the seven-year-old tree and 6'6 oz. 
from the four-year-old tree. The maximum single yield 
of dry rubber was 0 3 oz. from the older tree and o'37 oz. 
from the younger tree. 

In these two series of tapping experiments the trees 
were first tapped on alternate days for two months, then 
allowed to rest for two months, and again tapped on 
alternate days for three months. Combining the results 
obtained, it will be found that the seven-year-old tree 
yielded ii'8 oz. and the four-year-old 109 oz. of dry 
rubber in seven months, during two of which no tapping 
was performed. 

(2) In April 1909 four Para trees four years old were 
tapped to a height of 6 ft. by different methods, viz., spiral, 
herring-bone, oblique cuts and V-cuts, in order to determine 
the respective yields. They were tapped every alternate 
day until the yield began to decrease, and the results 
obtained were as follows: 



System of 

Number of 

Total yield of 

Highest single 


tapping. 

times tapped. 

dry rubbei. 

yield. 




oz. 

oz. 

I. 

Herring-bone 

15 

2*25 

0*31 

2 . 

Spiral . 

43 

306 

0 J3 

3 - 

Oblique cuts. 

43 

525 

031 

4 . 

V-cuts . 

43 

6*20 

0-38 


The tree (No. i) tapped by the herring-bone method 
furnished a large quantity of latex for some time, but the 
flow ceased entirely after it had been tapped fifteen times. 
The yield of dry rubber from the tree (No. 2) tapped by 
the spiral method was small, but the yields from Nos. 3 and 4 
were very satisfactory, amounting to 5 25 oz. and 6 20 oz. 
of dry rubber respectively during a period of just under 
three months. 

(3) In January 1910 seven trees, six of which were five 
years old and the other eight years old, were tapped thirty 
times on alternate days to a height of 6 ft. Five of these 
trees had been used for the previous experiments. The 
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same systems of tapping were used as before, but in the 
case of the two new trees the half-herring-bone method 
was tried. The returns from the individual trees were 
not kept separate in this case, but the total yield of dry 
rubber from the seven trees was 2'n lb., equal to $'4 oz. 
per tree during a period of two months. 

(4) In September 1910 all the Para trees in the Gardens 
having a girth of 18 in. or over at 3 ft. from the ground 
were tapped. The number of trees was 118; they were 
five to six years old, and had an average girth of 20J in., 
the largest measuring 28 in. and the smallest i8in. The 
tapping was done on the half-herring-bone system to a 
height of s ft., and was continued on alternate days for 
four months, each tree being tapped fifty-two times. The 
total yield of dry rubber from the 118 trees was 50 3 lb., 
equivalent to a yield of 6 8 oz. per tree during the period 
of four months. 

The yields of rubber obtained in these experiments are 
very promising, and if they are maintained when the trees 
are tapped regularly for longer periods the return will 
be very satisfactory. 

Two samples of Para rubber obtained by Mr. Fyffe 
in the course of these experiments have been examined 
at the Imperial Institute with the following results ; 

(1) Para Crepe. —Clean brown rubber in the form of 
thick crSpe or corrugated sheet, dry, well prepared, and 
having a slightly smoky odour. The rubber was soft and 
weak, comparing unfavourably in strength with average 
plantation Para. 

(2) Para Biscuits. —Biscuits of dark brown rubber, 
rough on the surface and containing a little vegetable 
impurity. The rubber was deficient in strength. 

The results of the analyses of the two specimens were 
IS follows: 

Cr6pe. Biscuit. 

Per cent. Per cen 

1 -oss on washing (moisture and impurities). o*6 0*3 * 

Compositioi! of dry washed rubber: 

Caoutchouc.94*0 947 

Resin.27 2*3 

Proteid.2*9 2*3 

Ash.0-4 07 
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^The cr6pe was valued at about 4s. Sd. per lb. and the 
biscuits at about 4s. jd. per lb. in London, with fine hard 
Para at 4s. 4^d. per lb., “ medium to palish ’’ plantation 
crfipe at 4s. gd. to 5s. o^d. per lb., and fair average quality 
plantation biscuits at 45. lo^d. to 45. ii^d. per lb. 

This Para rubber is very satisfactory in composition, 
being quite equal in this respect to plantation Para rubber 
from the East; but it is deficient in strength. This defect 
is probably due to the fact that the rubber was obtained 
from young trees, and there is little doubt that the product 
furnished by the trees as they become older will show 
a great improvement in physical properties. The rubber 
will then be of greater value. 

Ceara Rubber {Manihot Glaziovii, Muell. Arg.) 

Ceara rubber trees were introduced into Uganda in 
1901, and, as they grew rapidly and propagated them¬ 
selves freely, a considerable number were soon established 
in the Gardens at Entebbe and at stations throughout 
the Protectorate. The results of experimental tappings 
made on the trees at Entebbe were, however, very 
unpromising, and in consequence the Ceara tree was 
considered to be of little value for planting purposes in 
Uganda. During the last three years renewed attention 
has been devoted by the Forest Department and by 
planters to the possibilities of the Ceara trees, with the 
result that in 1911 there were 900 acres under Ceara in 
Uganda. 

The following particulars will illustrate the rate of 
growth of Ceara trees in Uganda. Many of the three- 
year-old trees have attained a girth of over 20 in. at 
3 ft. from the ground; three eight-year-old trees in the 
Gardens had the following girths at 3 ft. from the ground: 
(i) 2 ft. 6 in., (2) 2 ft. II in., and (3) 2 ft. i in., an average of 
2 ft. 6 in., while the largest eight-year-old tree in the Pro¬ 
tectorate measured just under 4 ft. in girth. The oldest 
trees (ten years old), growing on poor, stony soil, were 
2 ft. 6 in. in girth. 

The trees were originally tapped by removing the 
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outer bark, smearing the trunk with a coagulant, and 
then liberating the latex by pricking; but this method 
gave disappointing yields. Recently Mr. R. Fyffe has 
conducted a series of tapping experiments on Ceara trees 
growing in the Gardens at Entebbe and on an adjacent 
plantation, and these have given much more promising 
results. The trees were tapped by the half-herring-bone 
system, and the incisions were reopened every alternate 
day by paring and pricking. Much better yields of rubber 
have been obtained by this method than by that previously 
adopted, and it is stated that trees tapped more or less 
regularly on the new system for thirteen months showed 
no ill effects except in a few cases where the cuts had 
been made too deeply owing to the inexperience of the 
tappers. None of the trees has been killed by the 
treatment. 

The following summary of Mr. Fyffe’s experiments will 
be of interest: 

(1) In the first experiment three eight-year-old trees 
having an average girth of 2 ft. 6 in. were tapped by the 
herring-bone system, the dry outer bark having been 
first removed. The trees were re-tapped every evening 
between 5.30 and 6.30 p.m. by paring off a thin shaving 
from the lower edge of each cut, and then employing a 
pricker; the use of the pricker was, howf .’cr, abandoned 
during the experiment, and the latex liberated simply by 
paring the edges of the cuts. The trees, which were 
tapped fourteen times, yielded practically the same 
quantity of latex from the first eleven tappings; on the 
twelfth day the flow of latex was rather sluggish, and 
the yield decreased very appreciably on the thirteenth 
and fourteenth days. Tapping was therefore abandoned 
after the fourteenth day. 

The total yield of dry rubber was 2 lb., equal to a 
yield of io-66 oz. from each tree in fourteen daily tappings. 

(2) A second trial was made with four trees of wr'jus 
sizes, but havi/ig an average girth of \gl in. The trees 
were tapped ten times on alternate days, the herring-bone 
system being employed, and the edges of the cuts being 
reopened by paring. 

2 
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The total yield of dry rubber obtained was 15 oz., equal 
to a yield of 275 oz. from each tree for ten tappings on 
alternate days. 

(3) In a third experiment three Ceara trees approxi¬ 
mately eight years old were used; they were growing 
in poor, stony soil, and had an average girth of 30 in. 
Tapping was done by the half-herring-bone system to 
a height of 4I ft, and was continued every alternate day 
for ten weeks, the parer and pricker being used. 

The total yield of dry rubber was 57 oz., equal to 19 oz. 
per tree in ten weeks. 

The wound response was stated to have been good 
throughout the experiment, and, except in the case of 
one tree which was tapped a little too deeply, new bark 
formed rapidly at the conclusion of the experiment. 

(4) A further experiment was conducted on a plantation 
of Ceara trees at Entebbe. Twenty trees approximately 
2f years old were employed; the average girth of*,the 
trees was 19 in. at 3 ft. from the ground, the largest being 
26 in. and the smallest 16 in. The tapping was done by 
the half-herring-bone system, using half the bark to a 
height of 3I ft., and was repeated every alternate evening 
between 5.30 and 6.30 p.m. for one month, each tree being 
tapped fifteen times. The re-tapping throughout the 
experiment was done by paring and pricking. 

The total yield of dry rubber was 2 lb. si oz., of which 
I lb. 14^ oz. was biscuit rubber. The yield per tree was 
therefore r88 oz. for fifteen tappings extending over one 
month, which must be regarded as very satisfactory, con¬ 
sidering the age of the trees. It was noticed that some 
of the trees gave much higher yields of rubber than 
others. 

The results so far obtained with this paring and 
pricking process are very promising, but further experi¬ 
ments extending over a longer period will be required 
before a final opinion can be formed. Mr. Fyffe states 
that in re-tapping a thin paring should be cut from the 
lower edge of the incision, and the latex liberated with 
a very fine pricker. This method of tapping is not detri¬ 
mental to the trees if it is carefully performed, none of 
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those operated upon having died, and the bark is renewed 
rapidly. The advantage of the method is that it gives a 
larger yield of rubber, which, moreover, can be easily 
prepared in biscuit form instead of being obtained as scrap. 

Two specimens of Ceara rubber obtained by Mr. Fyffe 
in the course of his experiments have been recently 
examined at the Imperial Institute, and furnished the 
following results: 

(1) Ceara Crepe .—Light amber opaque rubber in the 
form of thick cr^pe or corrugated sheet, clean and well 
prepared. The physical properties of the rubber were 
satisfactory. 

(2) Ceara Biscuits .—Small thin biscuits, amber colour, 
clean and well prepared. The physical properties of the 
rubber were satisfactory. 

The results of the chemical examination are given in 
the following table: 


Loss on washing (moisture and impurities). 

Cr6pe. 

Pit cent. 

r6 

Biscuit. 
Per cent. 

3 9 

Composition of dry washed rubber : 

Caoutchouc. 

887 

840 

Resin. 

6'2 

5*0 

Proteid ....... 

4*3 

93 

Ash. 

08 

17 


The crepe rubber was valued at about 4s. yd. to 4s. 2>d. 
per lb., and the biscuit rubber at about 4s. gd. per lb. in 
London, with fine hard Para at 4s. 4|rt'. per lb. 

The cr6pe rubber is very satisfactory in composition, 
agreeing closely in this respect with a previous specimen 
of Ceara cr^pe rubber from Uganda examined at the 
Imperial Institute. Rubber of similar character would 
always realise good prices in the market. 

The biscuits are not quite equal in composition to the 
crepe, owing to the much larger percentage of proteid. The 
rubber was, however, of rather better appearance than 
the crepe, and was therefore valued slightly higher. 

FuntiTmia Rubber {Funtumia elastica, Stapf) 

Funtnmia elastica was formerly thought to be restricted 
to western tropical Africa, but in 1903 Mr. M. 1 '. Dawe, 
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then head of the Uganda Forestry Department, dis¬ 
covered it in the Mabira Forest near the Victoria Nyanza, 
and since that date it has been found to occur freely in 
all the large forests of Uganda. An allied species, F. 
latifolia, Stapf, which does not yield rubber, is also abun¬ 
dant in the same districts. 

F. elastica is at present the most important source of 
Uganda rubber, and efforts have been made to preserve 
the trees so far as possible by leasing the rights of 
exploiting the forests to responsible companies. The 
rubber is obtained entirely from the wild forest trees, 
and only small experimental plantations of Funtumia 
trees have so far been formed. 

Unlike the Para tree, F. elastica yields all its available 
latex at a single tapping, and no response is obtained by 
reopening the initial cuts or by making fresh incisions 
above or below them immediately afterwards. The tree 
cannot therefore be tapped repeatedly at frequent interv*ls, 
but only two or three times a year. This fact is, however, 
an advantage when dealing with wild trees which are 
widely scattered through the forests, as it would be 
practically impossible to work the trees successfully if 
repeated tappings at frequent intervals were required. 

The trees are usually tapped by the full herring-bone 
system to a height of 20 or 30 ft. or even more. Recently 
a method of tapping has been introduced by which shallow 
grooves are first cut in the bark with a V-knife, and the 
latex is then liberated by a thin-bladed pricker. It is 
claimed that this method gives a better yield of latex, 
with less risk of damaging the tree, than the older method 
of making the cuts sufficiently deep to roach the laticiferous 
tissue. The bark of F. elastica is much thinner than that 
of the Para tree, and the tapping has therefore to be more 
carefully performed. 

The average yield of dry rubber from mature forest 
trees tapped to a height of 30 ft. is placed by FyflFe at 
5 or 60Z. per annum. • 

In an experiment conducted by Dawe in the Bugoma 
forest, fifty trees were taken haphazard in different parts 
of the forest. They had an average girth of 27J in., and 
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were tapped to a height of 22 ft. The average yield of 
dry rubber per tree from the single tapping was 3i oz. 
The quantity of latex furnished by the different trees 
ranged from 2J to 20 fluid ounces, thus showing a very 
considerable variation in the yield from different trees. 

Christy has published the results of a considerable 
number of tapping experiments on wild Funtumia trees 
in Uganda by the pricker method. Twent3^-eight trees, 
varying in girth from 19J to 46^ in., were tapped, mostly 
to a height of 30 ft. The yield of latex ranged from 
3*13 to 20 fluid ounces per tree, and the amount of dry 
rubber from 0*36 to 514 oz. per tree from the single 
tapping. 

The latex may be coagulated by boiling or by the 
addition of coagulants such as tannic acid or mercuric 
chloride. 

During the last few years large quantities of Funtumia 
rubber prepared by modern plantation methods have been 
exported from Uganda by the Mabira Forest Rubber 
Company, and have realised prices in London above that 
of fine hard Para. 

A specimen of Funtumia sheet rubber prepared by 
Mr. Fyffe was recently examined at the Imperial Institute. 
The sample consisted of thin sheets of light brown 
rubber having a slight smoky odour. The rubber was 
dry and well prepared, and exhibited good elasticity and 
tenacity. 

The results of the chemical examination are given in 
the following table: 

Ftf C€ilt. 

Loss on washing (moisture and impurities). . 07 

Composition of dry washed rubber: 


Caoutchouc.90*3 

Resin.77 

Proteid.r; 

Ash.0*3 


The sample was valued at about 4s. gd. per lb. in 
London, with fine hard Para at 4s. 4i(/. per lb. 

The results of the analysis show that this rubber is of 
good quality, containing 90'3 per cent, of true caoutchouc, 
and its physical properties are very satisfactory'. Rubber 
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of similar character would always be readily saleable, and 
would realise good prices on the market. 

Vine Rubbers 

The rubber-yielding vines which occur in Uganda are 
Landolphia Dawei, Stapf, and Clitandra orientalis, K. Schum. 
Other species of Landolphia, viz. Landolphia ugandensis, 
Stapf, L. subturbinatn, Stapf, and L. florida, Benth., are 
also found in the forests, but are of no importance as 
sources of rubber. The vines grow principally in those 
portions of the forests through which streams run, or on 
the outskirts. 

Landolphia Dawei, which is known locally as “ Nansali,” 
grows much more rapidly than most of the other rubber 
vines, and attains a very great size. In Uganda a single 
vine will yield as much as a quart of latex at one tapping, 
and, according to the natives, the vines can be tapped 
three times a year without injury. Mr. M. T. Dawe has 
stated that a vine, if carefully tapped, will furnish much 
more than 8 oz. of dry rubber per annum, whilst M. 
Chevalier estimated that in Kamerun a yield of half 
a kilogram (ri lb.) of rubber could be obtained per 
annum from each vine. The rubber is of excellent 
quality. 

The other rubber vine of Uganda, Clitandra orientalis, 
is known locally as “ Kapa.” It furnishes rubber of very 
good quality, but does not give such a large yield as 
Landolphia Dawei. 

The rubber is collected from these two species of vine 
by the natives, who make incisions a few inches apart 
on every available portion of the stem. The latex is 
received in a cup made from a piece of banana leaf, and 
is afterwards transferred to an earthenware vessel. At 
the end of the day the latex is coagulated by boiling, 
or by immersing the vessel containing it in boiling \<^ater, 
or by adding a coagulant. The latex of Clitandra orientalis 
(“ Kapa ”) is readily coagulated on heating, but that of 
Landolphia Dawei (“Nansali") is not always coagulable 
by this method, and then salt or preferably acetic acid is 
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added. The freshly coagulated rubber is usually pressed 
out into biscuits or sheets. 

Two samples of the rubber of Landolphia Dawei and one 
of Clitandra orientalis, prepared by Mr. R. Fyffe, have been 
examined recently at the Imperial Institute with the 
following results; 

Rubber of Landolphia Dawei 

The two samples of this rubber were in the form of 
sheet and biscuit. 

(1) L. Dazvei sheet.—Thin sheets of brown rubber, clean 
and well prepared, but slightly sticky on the surface. The 
physical properties of the rubber were very satisfactory. 

(2) L. Dawei biscuits.—Small biscuits of brown rubber, 
clean and well prepared. The rubber exhibited good 
elasticity and tenacity. 

The following results were obtained on analysis: 


SheeL Biscuit. 
Per cent. Per cent. 


Loss on washing (moisture and impurities). 
Composition of dry washed rubber 

01 

ri 

Caoutchouc ...... 

924 

91*1 

Kesin ....... 

f -6 

77 

Proteid ....... 

0-8 

0*9 

Ash. 

0-2 

0*3 


The sheet rubber was valued at about 4s. lod. per lb., 
and the biscuit rubber at about 45. Sd. to 45. gd. per lb. in 
London, with fine hard Para at 4s. 4W. per lb. 

Both specimens of this rubber are very satisfactory in 
composition, containing 93’4 and 911 percent, respectively 
of caoutchouc, and only small amounts of resin and proteid. 
The rubber is of very good quality, and consignments of 
similar character to the samples would always realise high 
prices on the market. 

^Rubber of Clitandra orientalis 

The sample consisted of thin sheets of light brown 
rubber, clean and well prepared, and having a slightly 
smoky odour. The rubber exhibited good elasticity and 
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tenacity. It was found to have the following coni' 


position: 

Prr cent. 

Loss on washing (moisture and impurities) . . o 6 

Composition of dry washed rubber : 

Caoutchouc.84*8 

Resin.6*4 

Proteid.8*5 

Ash.03 


The specimen was valued at about 45. (jd, to 45. \od. 
per lb. in London, with fine hard Para at 4s. 4W. 
per lb. 

The rubber contained a rather large amount of proteid 
(8*5 per cent.), which reduced the percentage of caoutchouc. 
It was, however, of good quality, and its physical pro¬ 
perties were very satisfactory, so that it would realise 
a good price on the market. 

% 

Gutta ok Chtysophylliim spp. 

Two species of Chrysophyllum, viz. C. albidinu and 
C. Kayei, occur in the Uganda forests and yield a latex 
which furnishes a gutta-like product. It was desired to 
ascertain whether this material would be of commercial 
value, and the specimens obtained by the spontaneous 
coagulation of the latices of the two trees were therefore 
forwarded to the Imperial Institute for examination. 

(1) “ Sample of gutta prepared from C. albidum." Weight 

15I0Z. 

The specimen consisted of a number of flat, rounded 
cakes of light-brown material which was hard and brittle, 
breaking readily with a sharp clean fracture. The material 
had a.waxy appearance. 

(2) “ Sample of gutta prepared from C. Kayei." Weight 
9h oz. 

This material was almost identical with the preceding 
specimen, but appeared to be a little harder. 

Neither sample could be completely dissolved in any 
liquid. On heating the material it did not melt, but gradu¬ 
ally charred, and finally left a large residue of perfectly 
white ash. 
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A chemical examination of each sample was made, with 


the following results : 

C. alhtdum, C. Kayet. 
Per cent. Per cent. 

Moisture.47 5*0 

Resin.14*8 7-4 

Rubber-like substance.2'o 0 8 

Insoluble matter (portion insoluble in chloroform) . 78*5 86 8 


The portion insoluble in chloroform contained large 
quantities of proteid and mineral matter. 

It is clear from these results that both these “guttas” 
are of very inferior quality, since they consist principally 
of substances insoluble in chloroform. No true gutta was 
pre.sent, but only a small amount of a soft, sticky, rubber¬ 
like substance, which was associated with a much larger 
quantity of resin. The yield of the rubber-like substance 
(2 per cent, from the product of C. albidum, and o'8 per 
cent, from that of C. Kayci) is far too small to be of any 
importance. 

It is interesting to note that the product from C.albidum 
contains about twice as much resin and rubber-like substance 
as that from C. Kayci. 

Material represented by these two specimens would 
have no commercial value. 


A SACCHARINE CONSTITUENT OF PARA 
RUBBER 

In October 1909 two small specimens of smoked Para 
rubber from the Botanic Gardens at Singapore, repre¬ 
senting a consignment offered for sale in the United 
Kingdom, were forwarded for examination to the Imperial 
Institute by brokers in London, who stated that the rubber 
had been prepared experimentally bj' the Brazilian method 
of smoking. On examination in the usual manner it was 
found that the rubber contained a very high percentage of 
" restn ” (t.c. matter soluble in acetone), amounting to 5 2 per 
cent, on the dfy material. This proportion of resin is very 
much higher than is usually present in Para rubber from 
the East, but owing to the smallness of the samples supplied 
to the Imperial Institute it was not possible to investigate 
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the matter in detail. Subsequently, however, a large 
specimen of smoked rubber, carefully prepared from the 
latex of a single tree by the same process as that employed 
for the earlier specimens, was forwarded for further 
examination to the Imperial Institute by the Director of 
the Botanic Gardens at Singapore. 

The specimen consisted of a spindle-shaped piece of 
smoked rubber, weighing 6 lb., which was almost black 
externally but whitish within when cut. The rubber was 
rather moist, and a quantity of brown viscous liquid was 
present between the concentric layers. 

An analysis of the rubber gave the following results; 


Moisture 
Caoutchouc 
** Resin ” 
Proteid 
Ash . 


Rubber as 

Composition of 

received. 

dry rubber. 

Ptr cent. 

Per cent. 

7*4 

— 

84*6 

914 

4*4 

4-8 

2*9 

31 

07 

07 


The percentage of “ resin ’’ present in the dry rubber 
was a little lower than that found in the previous samples 
(4‘8 per cent, compared with 5 2 per cent.), but was still 
very much higher than the amount usually present in 
plantation rubber from the East. 

An examination was made of the portion of the rubber 
dissolved by hot acetone, and it was found that a large 
quantity of a solid crystalline substance, which was soluble 
in hot water, was included with the resin. This substance 
amounted to no less than 27 per cent, of the dry rubber, so 
that the true figure for the percentage of resin in the dry 
rubber was only 2‘i per cent, instead of 4 8 per cent. 

The crystalline substance was submitted to a detailed 
examination and proved to be a carbohydrate, which was 
identified as /<ryo-methylinosite. The presence of this 
substance in the aqueous portion of the latex of Hevea 
brasiliensis remaining after the coagulation of the rubber 
had been recorded previously by de Jong, and closely’allied 
carbohydrates are known to occur in other latices. The 
presence of such a large amount of the /-methylinosite in 
this specimen of Para rubber is no doubt to be attributed 
to the method of preparation employed, whereby the whole 
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of the solid constituents of the latex remain in the rubber, 
whereas in the usual method of coagulation adopted in the 
East the rubber separates from the aqueous portion of the 
latex, which retains the soluble constituents in solution. 

In order to complete the investigation, a supply of the 
latex of the same tree from which the rubber had been 
prepared was obtained from Singapore. The aqueous 
portion of this latex, after separating the rubber, was found 
to contain a quantity of the /-methylinosite, amounting to 
o‘ 46 per cent, of the total latex. The presence of this carbo¬ 
hydrate has also been proved in fine hard Para rubber from 
South America. 

The results of this investigation arc of considerable 
practical interest as showing that in the analysis of rubber 
prepared by the Brazilian method (or by any method which 
leads to the inclusion in the rubber of all the solid con¬ 
stituents of the latex) it will be necessary to take into 
account the possibility of other substances besides resin 
being extracted from the rubber on treatment with hot 
acetone. 

A preliminary note on the results of this investiga¬ 
tion has been communicated to the Chemical Society of 
London by Dr. S. S. Pickles and Mr. B. W. Whitfeild, of 
the Scientific and Technical Department of the Imperial 
Institute (see Proc. Chem. Soc. 1911, 27 , 54). 


AROMATIC GRASS OILS. Part III. 

In previous parts of this article (this Bulletin, 1911, 9 , 240, 
333) the results of the examination of a number of citronella 
and lemon grass oils, derived from species of Cymbopogon, 
were given. In the present and concluding part Cymbo¬ 
pogon oils from species not previously used as commeicial 
sources of essential oil are dealt with, together with samples 
of vetiver or cus-cus roots and oil from the Seychelles and 
Fiji respectiveh/. 

CyMfiOFOOOiV COLORATVS OlL FROM Fiji 

Four samples of this oil were forwarded to the Imperial 
Institute in November 1908 and July 1909. Ihey were all 
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regarded in Fiji as lemon grass oils, but their examination 
at the Imperial Institute showed they were not true lemon 
grass oils, and the grass yielding them was eventually 
identified at the Royal Gardens, Kew, as Cymbopogon 
coloratus. 

No. I. —This sample consisted of brown oil containing 
a little water and dirt, which readily separated on standing. 

Its odour recalled that of citronella oil rather than that 
of lemon grass oil. 

No. 2 .—This consisted of dark reddish-brown oil con¬ 
taining a few globules of water. The odour resembled that 
of sample No. i, but was rather less pleasant. 

No. 3.—This oil had a deep golden-yellow colour and 
possessed a pleasant lemon odour recalling those of lemon 
grass and citronella. 

No. 4.—This was labelled “ re-distilled." The oil was 
lighter in colour than the preceding sample, but resejinbled 
it in odour and general properties. 

The oils gave the following results on analysis : 


No. I. 


No. 2. 


No ^ 


No. 4 

(ro-disUlled), 


Specific gravity 
at 15° C. 
Optical rotation 
in 100 mm. 
tube at 20° C. 
Solubility 


Aldehydes, by 
sodium bi¬ 

sulphite me¬ 
thod, per cent. 

Geraniol, per 

cent, 

Citronellal, per 
cent. 


0*9155 


G 92() 


()'9l 7*5 


I 


Soluble in one Soluble in one | Same 
or more vol- or more vol- No. 2. 
umes of 80 per umcs of 80 per { 
cent, alcohol 1 cent, alcohol, 
and in three but does not 


volumes of 70 
per cent, alco- | 
hoi, but further 
addition of 70 
per cent, alco- 
hol causes ^ 
cloudiness. 1 


give a clear 
solution with 
even 10 vols. 
of 70 per cent, 
alcohol. 


o'Qi 11 


— io'"4 2 
Same as 
No. 2. 


43*5 

15*6 

49*5 


42*0 

^ 5 *^> 

457 




^2-0 


37 * 5 ' 


f not deter inihed. 

J ‘ 


' Ai 22° C. 

’ The re-dtstillation f>ro<ess, although producing an oil of lighter colour, has 
slightly lowered the percentage of aldehydes present. 
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The results of the examination of these Fiji oils show 
that they are not true lemon grass oils, but that they par¬ 
take of the character of both lemon grass and citronella 
oils. 

In order to settle the question of the botanical origin of 
the oil, a number of herbarium specimens of the plants 
were asked for by the Imperial Institute for identification. 
In view of the fact that the grass might be a mixture, it was 
suggested that a number of specimens of flowering heads 
should be sent, care being taken to include all the types 
which might be noticed. 

In response to this request herbarium specimens were 
forwarded from Fiji in August 1909 and in June 1910. 
Both sets of specimens were submitted to Kew and 
identified as all belonging to the same species, Cymbopogon 
coloratiiSy Stapf. In view of these identifications the 
abnormal character of the samples of these so-called 
lemon grass oils must be attributed to their derivation 
from a species not hitherto known to be used commercially 
for the production of volatile oil. 

As it seems clear from a comparison of the samples 
of oil submitted in different years that the oil can be 
produced of constant composition, inqui !es have been 
made from commercial experts as to the possibility of 
finding a market for the product as a cheap perfumery 
oil. A firm of soap-maker> stated that although this oil 
is inferior to lemon grass oil for perfuming soaps, it might 
be utilised for the purpose if obtainable at a lower price. 
Another expert considered that the oil would probably not 
realise a higher price than Java citronella oil, ij\ about 
IS. gd. or 2 s. per lb. in London (October 1910). 

Further inquiry, however, indicated that the value of this 
Fiji oil may be greater than was at first thought. It appears 
therefore that a market may be found for this oil if it an be 
produced and delivered in this country at a price a little 
below jthat of lemon grass oil. 

Cymbopogon polynluros Oil from Ceylon 

Four samples of this oil were forwarded to the imperial 
Institute by Mr. J. F. Jowitt in October 1908, together with 
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the citronella and lemon grass oils already mentioned {loc. 
cit.). The grass yielding this oil is described as C. poly- 
neuros, Stapf (syn. Andropogon Schoenanthus, L., var. 
versicolor, HSckel, Hook.). 

No. i6.—The oil was of a dark reddish-brown colour, 
having a peculiar sweet, penetrating odour quite unlike 
that of citronella or lemon grass. A very slight deposit 
was present. 

No. i 6 a .—This oil was clear yellow, with an odour 
similar in character to that of No. i6, but not so intense. 
A slight deposit was present. 

No. i 6 b .—A clear yellow oil, similar in odour to No. 
\ 6 o, and slightly darker in colour. No deposit was 
present. 

No. i6*.—This was a clear yellow oil similar in colour 
and odour to No. i 6 a. A slight deposit was present, and 
some water had separated. 

The oils gave the following results on analysis : 



No. 16. 

No. i6a. 

No. ibb. 

No. 16*. 


Distilled, June 

DisUlled, Nov. 

i Distilled, Dec 1 

Distilled, 


1907. 

190O. 

1907. 

July igoB. 

Yield of oil, per cent. 

' 0-20 

0*34 

— 

0*32 

I C 

Specific gravity at * 

1 5 

Optical rotation in 

lOO mm. tube at 21° C. 

i 0-942 

j Too dark 

1 coloured 

1 for obser- 

o' 95 i 

f^‘93h 

o-g .^3 

Total alcohols, per cent. . 
Solubility : 

1 vation. 

■h5o"39' 

+ 55 °i 5 ' 

+ 30 ^ 53 ' 

' 440 

440 

3^7 


(i) With own volume of 

Clear 

Clear 

Clear 

Clear 

80 per cent, alcohol. 

‘ solution 

solution 

solution 

solution 

(2) With 10 volumes of 

j Opalescent 

Slightly 

Opalescent 

Ouite 

80 per cent, alcohol. 

and shght- 
1 ly turbid 

opalescent 

and slight¬ 
ly turbid 

turbid 


The oil of Cymbopogon polyneuros, as represented by the 
foregoing samples. Nos. i6, lOa, i 6 b, and i6*, is quite 
unlike either citronella oil or lemon grass oil, and would 
not be saleable as such. It will require more detailed 
investigation before conclusions can be established re¬ 
garding its value or commercial utility, and a further 
supply has been asked for, for this purpose. 
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Cymbopogon sennaabensis-’Frou the Sudan 

This sample of grass was forwarded to the Imperial 
Institute in April 1909. It was described in the letter 
accompanying the sample as “ Andropogon Izvarancusa 
grass,” but it has since been identified at Kew as 
Cymbopogon sennaarensis, Chiov. The sample included 
many roots, and a quantity of adherent soil was present. 
The odour of the grass was somewhat similar to that 
of pennyroyal herb. 

On distillation the grass yielded 1005 per cent, of oil, 
which was examined with the following results : 

15° C. 

Specific gravity at .... 0 9383 

Optical rotation in 100 mm tube at 20“ C . + 34® 14' 

Total alcohols ...... 17 3 per cent. 

Aldehydes or ketones (by sodium bisulphite 

method).26 to 27 per cent. 

The principal constituent of this oil is an aromatic 
ketone resembling pulegone, the chief constituent of penny¬ 
royal oil, in odour and in general properties. The oil 
also contains a strongly dextro-rotatory terpene and other 
higher boiling constituents. 

As this oil is quite different in character from the well- 
known Cymbopogon oils, its exact composition will have 
to be determined before its value can be ascertained. 

VETIVKR OK CUS-CUS ROOTS AND OIL 

Vetiver oil is derived from the roots of Veiiveria 
zizanioides, Stapf {Andropogon muricait4s, Retz.), a grass 
indigenous to India and Ceylon, and introduced into 
Reunion, Java, Fiji, Seychelles, and elsewhere. Consider¬ 
able quantities of the roots are exported from India and 
java so that the oil may be extracted in Europe, s’ ice its 
preparation is a matter of some difficulty. An inferior oil 
is distilled in Reunion and has been exported in the 
following qu^tities and values in recent years: 



X90S- 

1906. 

1907. 

1908. 

1909. 

Quantity {cwt,) . 

21 

33 

29i 

25 

27 

Value {£) . 

• i.57(> 

1.557 

•453 

1,170 

1,266 
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In 1906, 21 cwt. of vetiver roots, valued at £41, were 
exported from Reunion, and in 1907, 53 cwt., of the value 
of £119; in 1908 there was no export of roots. There has 
been considerable over-production of vetiver roots and oil 
in Reunion in the past, but it is stated that production has 
been much reduced lately owing to the unremunerative 
character of the industry. Vetiver oil is used in perfumery 
in Europe. 

Samples of the oil and the roots have been received 
at the Imperial Institute for examination from Fiji and 
Seychelles respectively. 


Vetiver Oil from Fiji 

This sample was forwarded to the Imperial Institute 
in July 1909. The oil was a viscous, syrupy, dark green 
liquid, having the characteristic persistent odour of vetiver 
oil. The results of examination of the oil are given-oin the 
following table, the corresponding results for German 
distilled oil and oil from Reunion being given for 
comparison. 


Fiji vetiver oil 


German distilled 
vein er oil 


Vetiver oil from 
Reunion 


Specific gravity at 
Solubility in alcohol 


Saponification value 


1 0298 

Clear solution | 
up to addition 
ol 2 5 vols. of 
hu per cent, 
alcohol, then 
becoming 
cloudy. 

35'3 


I'Ol5 to 

.Soluble in i J 
to 2 vols. of 
80 per cent, 
alcohol, but 
turbid on 
further ad¬ 
dition. 

60 to 80 


' 0-982 to 0-998 
j Not recorded 


Not recorded 


The oil was of the same specific gravity as the best 
distillates obtained in Europe, and was therefore superior 
to the vetiver oil produced in Reunion. There is no 
doubt that if oil of as good quality as this sampje can 
be produced on a large scale in Fiji it^ would find a 
ready market in Europe in preference to other imported 
vetiver oils. 
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Vetiver Roots from Seychelles 

The vetiver roots which are the subject of this report 
were received at the Imperial Institute in May 1910. 

It had been stated previously by the Governor of the 
Colony that vetiver grows freely on poor soil in Seychelles, 
and that its cultivation could be taken up if the enterprise 
would afford a reasonable profit. A small consignment of 
the roots was therefore forwarded, at the suggestion of the 
Imperial Institute, in order that their quality and com¬ 
mercial value as a source of oil might be determined. 

The sample consisted of tough, fibrous roots having the 
appearance and characteristic odour of vetiver roots. The 
material was clean, dry, and in good condition. 

The roots on distillation yielded 041 per cent.^ of oil. 
A further quantity of oil, representing 0072 per cent, on 
the roots, was recovered from the distillation liquors. The 
total yield of oil was thus 0*482 per cent, as compared with 
0*4 to 0*9 per cent, recorded for Indian vetiver roots 
distilled in Europe. 

The main fraction of oil (0*41 per cent.) consisted of 
a dark golden-brown, very viscous oil. The results of its 
examination are given in the following table, to which 
the figures for vetiver oil distilled in Europe from Indian 
roots have been added for comparison : 


Specific gravity at 15° C. . 
Optical rotation in 100 inin. 

tube at 20® C. 

Acid value 

Saponification value . 
Solubility in alcohol . 


oil from Seychelles vetiver 
roots. 


I 1*0282 

I +2 7'’o' 

I 55-9 

I <>7'3 

I Gives a clear solution 

I with I volume of 

I per cent, alcohol, and 
j does not become ap¬ 
preciably cloudy with 
7 to 8 volumes of the 
alcohol. 


Oil from Indian vetiver 
roots. 


I 015 to I 030 
4-27^40' 

60 to 80 

Soluble in ij to 2 vol¬ 
umes of 80 per cent, 
alcohol, but becomes 
turbid on acl lition of 
more of the alcohol. 


The remaining o'o/s per cent, of oil, which was re¬ 
covered from the distillation liquors, was a dark brown 
viscous liquid, resembling the above oil in general 
3 
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properties, but inferior to it in odour. In actual practice 
this oil would be recovered by mixing the distillation 
liquors with the next lot of vetiver roots distilled. 

The oil distilled from these vetiver roots from 
Seychelles was submitted to essential oil distillers, who 
reported that it was equal to the oil distilled in Europe 
from vetiver roots from other countries. They quoted the 
current selling price of European vetiver oil distilled at 
their works as 755. per lb. (November 1910). 

The results of the present investigation show that 
the oil yielded by these Seychelles vetiver roots, when 
distilled by European methods, is of excellent quality and 
quite equal to the best oil distilled in Europe from Indian 
and other vetiver roots. As regards the yield, it is stated 
that although as much as 0 9 per cent, has been recorded 
for Indian roots, the quantity of oil of good quality 
obtained commercially does not as a rule exceed 04 per 
cent., so that in this respect also the Seychelles rottts are 
not inferior to those imported from India. 


KOLA NUTS FROM BRITISH WEST AFRICA 

Several samples of kola nuts have been received at the 
Imperial Institute in recent years from the Gold Coast. 
These have included “ genuine ’’ kola nuts, derived from 
Cola acuminata, and so-called “ false ” kola nuts, the product 
of C. Johnsoni and C. verticillata. Samples of so-called 
“ bitter kola seeds,” obtained from Garcinia Conrauana, 
Engl., have also been received from Northern and Southern 
Nigeria. A report on previous .samples of kola nuts from 
the Gold Coast was published in this Bulletin (1907, 6 , 20). 

The demand for kola nuts is very small in Europe, and 
there is no immediate prospect of any increase in this 
demand. The inter-colonial trade in these nuts however 
in West Africa is large and important, since they ^re in 
considerable demand among the natives. 

I he results now recorded are of interest in connection 
with the publication of M. Chevalier's recent monograph 
on kola (this Bulletin, 191 i, 9 , 317), and also in explaining 
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the preference shown by natives for the so-called “ genuine 
kola nuts,” since these prove to be richer in the stimulating 
alkaloid caffeine than the nuts derived from other species. 

Samples from the Gold Coast 

Three samples of kola nuts were received from the 
Gold Coast in 1909. They each consisted of 14 lb. of 
fresh, moist nuts in excellent condition, and were as 
follows: 

1. Cola acuminata .—These nuts were of dark radish-red 
colour with a brownish tinge. The shape varied from that 
of a chestnut to that of a brazil nut, and the size from 
2 3 by 17 by 17 in. to 1-3 by n by 0 9 in. 

2. C. Jolinsoni .—These nuts were of a beetroot-red 
colour. They varied in shape like the nuts of C. acuminata, 
but were larger and more uniform in size, the dimensions 
being from 21 by 17 by 1-5 in. to 1-9 by rO by 13 in. 

3. C. vcrtici/lata. —These nuts were of a pale radish- 
red colour, with a brown tinge. They resembled the 
nuts of the preceding samples in shape, but were more 
varied in size than tliose of C. Johnsoni, measuring from 
2’I by 17 by r3 in. to r3 by robyo'5 in. 


The percentages of moisture and caffeine in the nuts 
are shown in the following table : 










Caffeine. 



Moisture. 


----- 




Ivxpre«sctl on nuts 

Expressed on nuts 




us revel \ cd 

dried at 100* C, 



Per < cut 

Per 1 ent. 

Per cent. 

Cola acuminata 


50 1() 

73 1 

1*5 

C. Johnsoni . 


4 ‘> 3 ^ 

0*67 

1*3 

C. verticillata 



0-55 

I'l 


The amounts of total alkaloid in the present samples 
come within the limits of those recorded by Dieterich 
{Phartn. Zeit. 1897, No. 76), who examined ten samples 
of various kola nuts and found the total alkaloid in the 
dry raaterial to var}' from 0904 to r68 per cent., the 
average being# r282 per cent. 

The following samples of dry kola nuts were received 
f.om the Gold Coast in December 1910: 

I. Co/a acuminata. —Hard, dried nuts in good condition. 
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The nuts were of the size of chestnuts, and were separated 
into their constituent cotyledons; they were dull reddish- 
brown externally but somewhat lighter within, and had 
a bitter taste. 

2. C. Johnsoiti, and 3. C. verticillaia .—These nuts re¬ 
sembled those of sample i, except that they were com¬ 
paratively tasteless, and in the case of T. yw//;/s(w/slightly 
larger. 

The percentages of moisture and caffeine in the nuts 
are shown in the following table : 


Caffeine. 




Moiaurc. 

I^xi)rp4sc»l on nut* 

fixprr^iMril on nuts 




us rtvfivcil j 

dried at loo* C. 



Per lent 

Per lent 

Per cent. 

Cola acuminata 


152 

C 7 

2 I 

C Johnsom . 


14 8 

7 

0 H 

C. veituillata 


> t 

7 

0 8 


The samples were submitted to brokers, who reported 
that there is a very small demand for kola nuts in this 
country, and that conse(juently the price is low, viz. \d, 
to \\d, per lb. (February 1911,. d hey added that at this 
price there would be practically no discrimination as to 
quality. 

These samples of kola nuts (IiITt considerably from 
those previously examined in the anumnts of total alka^ 
loid they contain. In the present instance the nuts of 
C, aciiviinata are remarkabh* for tlieir hi^h j)ercenlage of 
caffeine, the figures rei'orded being not only greater than 
on the previous occasion, but ahsu considerably above the 
maximum recorded by Dieteiich for kola nuts. I he 
percentages of caffeine in the present sample of C, Joltitsoni 
and C, vcrticilldtd are, on the otluT hand, considerably 
lower than in the nuts of these varieties previously 
examined. 

This greater richness of the nuts from C\ acistnitkjfa in 
the stimulating alkaloid caffein<* is no doul^t the reason 
for the preference shown by natives for the nuts of this 
species. 7 he nuts of C, aeuwinata are also slightly bitter, 
whilst those of the other two species are almost tasteless. 
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Bitter Kola Seeds 

Seeds bearing the above name have been received at 
the Imperial Institute both from Northern and Southern 
Nigeria, with the information that they are used by the 
natives as food. On examination the seeds proved to 
contain no caffeine, so that they cannot be used like 
true kola as a stimulant. Herbarium specimens of the 
plant yielding these seeds have been received at the Im¬ 
perial Institute from Southern Nigeria, and have been 
identified at Kew as Garcinia Conrauana, Engl. These 
seeds have therefore nothing in common with true 
kola nuts. 

COCA LEAVES FROM CEYLON AND FEDERATED 
MALAY STATES 

Most of the coca leaves of commerce are obtained from 
South America or Java (see this Bulletin, 1910, 8, 388), but 
the product is also cultivated in Ceylon, and to a less extent 
in the Federated Malay States. Samples of leaves from these 
latter sources have been received recently at the Imperial 
Institute for examination and commercial v'aluation, and 
the results are given in the following summary of the 
reports issued on this subject. 

The botanical identity of the plants 3’ielding the 
different commercial sorts of coca leaves has been the 
subject of much discussion during recent years. Tw’o 
varieties of leaves enter commerce from South America; 
Bolivian or Huamico, and Peruvian or Truxillo\ the 
differences between the leaves are well marked, and they 
are generally recognised as representing the product of 
two species, viz. Erythroxylon Coca, Lam. {— E. Coca, var. 
Bolivianum), and E. Truxillense, Rusby, respectively. The 
leaves from Java are possibly derived from E. spruceanum, 
Burck., but A. W. K. de Jong refers to them as the product 
of E, novograt^tense {Teysmannia, 1910, 21, 803), and other 
authorities regard the plant as identical with Peruvian coca 
(E. Truxillense). In the South American leaves, both 
Peruvian and Bolivian, cocaine itself is present as the 
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principal alkaloidal constituent; the Java leaf, on the other 
hand, as marketed contains little or no cocaine, but only 
certain related alkaloids which, after extraction, are readily 
convertible into cocaine. It is doubtful if such a difference 
as this could be produced by change in climate and soil, 
and it is more probable that the coca now chiefly grown 
in Java is distinct from the Peruvian plant, though it is 
possibly a closely related form. The two samples of leaves 
received recently from Ceylon, and the sample from the 
Federated Malay States, resemble the South American 
varieties in the nature of the alkaloids present, and were 
identified by Professor H. G. Greenish as E. Tntxittcnsc, 
Rusby. 

Coca leaves are used commercially in tw’o different ways ; 
(i) for the manufacture of medicinal preparations of coca, 
and (2) for the preparation of the alkaloid cocaine. The 
first of these uses depends on the presence in the coca 
leaves of cocaine, which is the chief active princTple of 
the drug, and for such purposes only leaves containing 
cocaine, such as those from South America, Ceylon, and the 
Federated Malay States, should be used. For the second 
purpose, viz. the preparation of cocaine, it is not necessary 
that cocaine should actually be present as such in the 
leaves, since it can readily be made from the other alkaloids 
present after these have been e.xtracted. For this purpose 
the Java coca leaves, as well as those already enumerated, 
are available, and they are, in fact, largely used in this way 
at present. 

Coca Juaves Jrom Ceylon 

No. I. —A sample of coca leaves grown in the Kandy 
district was received in April 1909. The leaves were from 
ij to 2 in. in length, and dull olive-green jn colour. They 
were very dry and brittle, but the sample was remarkably 
free from broken leaves. 

The leaves were examined chemically, and found to 
contain a satisfactorily high proportion, r2 per ct*nt., of 
total alkaloid, soluble in light petroleum. •The quantity 
of material was, however, not sufficient to permit of the 
identification of the alkaloids or the isolation of cocaine. 

The sample was valued by brokers at 9</. per Jb. in 
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London (November 1909), but they pointed out that coca 
leaves were at that time realising more than the average 
price. 

Inquiry was made in Ceylon as to the botanical 
origin of this sample of leaves, and it was stated they 
were derived from plants of Bolivian coca introduced into 
the Kandy district in 1893. In view of the facts mentioned 
in the introduction to this summary', it was desirable to 
ascertain definitely the proportion of cocaine present in 
these Ceylon coca leaves, and the nature of the other 
alkaloids they contain, and further samples of the leaves 
were received for this purpose in January and June 1910. 

No. 2.—The leaves measured from i ^ to 2i in. in length, 
and from f to 1 in. in breadth. They were of rather pale 
yellowish-green colour, were dry, brittle, and free from 
mould, and had the characteristic odour of coca leaves. 
The leaves of both this and sample No, 3 were much 
broken. 

The unbroken leaves showed a pair of symmetrical 
curved lines on either side of the midrib, which was not 
very prominently raised on the upper surface. There 
was also a small apiculus at the extremity of the midrib. 
In these respects the sample resembled I’eruvian rather 
than Bolivian coca. 

No. 3.—This sample was described as “coca leav^es of 
Peruvian variety grown near Kandy.” The description 
of the preceding sample also applies in this case, but on 
the whole the leaves in this second sample were rather 
smaller, averaging to 3g in. in length and I to i in. in 
breadth. They were also rather browner in colour, and 
the odour was not quite so sweet as in sample No. 2. 

Samples Nos. 2 and 3 were submitted for identification 
to Professor H. G. Greenish, who stated that in his opinion 
they both corresponded with the variety of coca .viiich 
is known commercially as Tru.xillo or Peruvian, and is 
derived from E. Tru.villettse, Rusby. 

The perc(intages of ether-soluble alkaloids contained in 
samples Nos. 2 and 3 were determined by two different 
methods, which gave concordant results. The averages of 
results obtained in each case were as follows ; 



40 


BULLETIN OF THE IMPERIAL INSTITUTE 


Ether-soluble Alkaloids. 


No. of Sample. 

Moisture. 

In material as 
received. 

Expressed on dry 
material. 

1 

Per cent. 

Per cent. 

Per cent. 

I 

2 . . . . ! 

00 

1*02 

1*12 

3 • • • • 

11*00 

0*51 

0*57 


The total alkaloid, as weighed, was in each case obtained 
in a crystalline condition by adding a minute fragment 
of pure cocaine to the ethereal solution ; this afforded a 
good indication of the predominance of cocaine in the 
crude alkaloid. The subsequent examination of the alka¬ 
loids showed, however, that the cocaine was accompanied 
by other alkaloids. There is no trustworthy method for 
the quantitative separation of cocaine from the associated 
coca alkaloids, but careful chemical examination of the 
total ether-soluble alkaloid from sample No. 2 showed that 
it probably had the following approximate composition : 

(1) About 19 per cent, of cinnamyl-cocaine oi** other 

oxidisable alkaloid. 

(2) Not more than 1 per cent, of an amorphous alkaloid, 

probably truxilline. 

(3) At least 80 per cent, of cocaine. 

In the case of sample No. 3, the small quantity of 
material available did not admit of a thorough examina¬ 
tion ; but there is no doubt that the crude alkaloid con¬ 
tained rather less cocaine than in the case of sample No. 2. 
The amount of cocaine present was probably not more 
than 70 per cent, of the total alkaloid. 

Samples Nos. 2 and 3 were submitted to a commercial 
expert, who stated that on the London market coca leaves 
are sold by their appearance rather than by their alka- 
loidal value, and that, judging in this way, sample No. 2 
would realise about 8 d. to gd. jjcr lb., and the sample 
No. 3 about 5^. to 5^^/. per lb. (July 1911). 

The expert pointed out that the value quoted for No. 2 
would obviously be too low if the leaves were bqught 
according to their alkaloidal value. 

The British Pharmacopoeia does not specify the amount 
of alkaloid that coca leaves should contain, and the German 
Pharmacopoeia does not include coca leaves in the list of 
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official drugs. The United States of America Pharma- 
copceia requires that the leaves should contain not less 
than o'S per cent, of ether-soluble alkaloid, as determined 
by the method specified in the United States Pharma¬ 
copoeia. Both these Ceylon samples of leaves comply 
with this standard, but No. 2 contains nearly twice the 
amount of alkaloids found in sample No. 3. This difference 
is further emphasised if the actual amount of cocaine in 
the two samples is compared, for in this respect No. 2 
is about two and a half times as rich as No. 3. 

The recorded amounts of total alkaloid contained in 
coca leaves show great variation, which may be accounted 
for in part by the different methods employed for 
determination. 

South American leaves are said to contain from o’02 
to 102 per cent, but good specimens contain on the 
average about 08 per cent, of ether-soluble alkaloids. 
Java leaves are stated by one authority to contain 078 
per cent, of total alkaloids in the old leaves and 202 per 
cent, in the young leaves. Other authorities give figures 
within these two limits. 

The results of the e.xaminations of samples Nos. 2 and 3 
show that these Ceylon coca leaves, like '.ose produced 
in Bolivia and Peru, contain cocaine as their principal 
alkaloidal constituent, and are therefore quite suitable 
for use in making medicinal preparations of coca, as well 
as for the manufacture of the alkaloid cocaine. 

Coca Leaves from the Federated Malay States 

This sample of coca leaves was received in May 1911, 
and was stated to consist of the leaves of E. Coca grown 
at the Experimental Plantation at Kuala Lumpur. 

It consisted of dry, brittle leaves, which varied Turn 
iiff to 2fg in. in length and from I to I in. in breadth, and 
had the characteristic odour of coca leaves. They were 
pale yellowisl^-green and in good condition, though some¬ 
what broken and discoloured. 

The leaves as received were found to contain 8 81 per 
cent, of moisture. Two separate determinations were 
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made, by the official process of the United States Pharma¬ 
copoeia, of the total percentage of ether-soluble alkaloid 
present, with the following results: 

In material Expreaaed on 
aa received. dry material. 

Per cent. Per cent. 

1st determination . ri8 1*29 

2nd determination . . 1*33 1*45 

The ether-soluble alkaloid was obtained in a partially 
crystalline condition by adding a minute fragment of 
cocaine to the concentrated ether solution of the crude 
alkaloid, thereby indicating the predominance of cocaine 
in the latter. On further examination the crude alkaloid 
was found to consist of 87 per cent, of cocaine and 13 
per cent, of other alkaloids. 

The coca leaves were submitted to a commercial expert, 
who stated that on the London market they would realise 
about 15 . 2d. per lb. At the same date ‘‘fair green 4 ^eylon 
Huanuco" coca leaves were quoted at is. ^d. to i.f. yd. 
per lb., and " ordinary brownish ” leaves at y^d. per lb. 
(November 1911). 

These results indicate that these coca leaves from Kuala 
Lumpur contain a high percentage of total alkaloid, which 
is chiefly cocaine. They furnished about twice the quantity 
of alkaloid found in a previous .sample received from the 
Federated Malay States and examined at the Imperial 
Institute (see this Bulletin, 1908, 6, 86). 


ECONOMIC PRODUCTS FROM MAURITIUS 

In a previous number of this Hri.i ktin (1910, 8, i)the results 
of examination of a large number of products from 
Mauritius, including .specimens of nutmegs and mace, 
were published. Further samples of the.se spices were 
received at the Imperial Institute for examination and 
valuation in February 1910, and the reports* on these later 
samples are now published, together with reports on samples 
of castor seed, linseed, and candle nuts received front 
Mauritius in April igii. 
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Nutmegs 

The three samples of nutmegs received had been 
graded in accordance with recommendations made by the 
Imperial Institute, and were all in good condition. 

The nutmegs in sample No. i varied in size from 
J by J in. to J by li in., and weighed from 88 to 92 to 
the pound. 

No. 2 consisted of nutmegs measuring from ^ by J in. 
to J by ij in., the greater number being of the smaller 
dimensions. They were of rather better shape than those 
in sample No i, and weighed from 92 to 104 to the pound. 

Those of sample No. 3 varied in size from f by f in. 
to J by I in., and weighed from 140 to 144 to the pound. 
The nutmegs were of better shape than those of sample 
No. I, but many of them were somewhat wrinkled, 
probably through too rapid drying. 

The samples were submitted to brokers, who valued 
them as follows (April 1910): 

No. I, weighing from 88 to 92 to the lb., to 5^. per lb. 

M 2 „ ,, 92 to IC4 „ 4if/. to 4j^. 

„ 3 „ 14010144 „ 

For comparison, the prices ruling for various grades 
at the same date on the London market ma)’ be quoted : 

Nutmegs weighing from 60 to 78 to the lb., 7</. to is. id, per lb. 

„ „ ,, 80 to 90 „ %d. to (^\d. „ 

95 'o '32 .. i\d.\o\\d. 

The brokers described the present samples as of 
fair colour, and mentioned that the nutmegs in samples 
I and 2 were rather long in shape. 

Mace 

The mace was received in very good condition; it 
possessed the characteristic pleasant aroma of the spice, 
but was unutually pale in colour and rather small. It 
was submitted to brokers, who described it as small and 
pale, and valued it at is. \od. per lb. in London (April 1910). 
The pale colour of this rnpce may be due to bleaching by 
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sunlight during drying, as some portions of the sample 
showed the characteristic deep orange colour usually found 
in commercial mace. 


Castor Seed 

Two samples of castor seed labelled "white variety” 
and “ red variety," respectively, were received. 

The former consisted of medium-sized, dark brown, 
mottled, rather dull seed ; a few black seeds and a small 
amount of broken shell were present in the sample. 

The "red variety” resembled the "white variety" in 
colour, but was of brighter appearance and consisted of 
mixed, small, and medium-sized seeds. 

The two samples yielded respectively 45'2 and 45 5 per 
cent, of oil, approximately^ equal to the yield obtained from 
castor seed examined in Mauritius in 1908 (sec this 
Bulletin, 1909, 7 , 418). The oil possessed the usual 
characters of castor oil. 

These seeds contained about the normal amount of oil, 
and would realise approximately the same price as Bombay 
castor seed, viz. £12 per ton in Hull (October 1911). 

Llnsei I) 

This sample consisted of linseed in good condition ; 
a very few foreign seeds and a small amount of shrivelled 
seed were present. The seeds yielded 384 per cent, of 
oil, compared with 32 to 42 per cent, recorded for com¬ 
mercial linseed. The oil had the usual appearance of 
linseed oil. 

Linseed represented by this sample would realise the 
current price of the product if marketed in good condition, 
viz. 645. to 725. per quarter of 416 lb. (October 1911). 

Candle Nuts {Alcnntis triloba) 

This sample consisted of unshelled candle nuts, about 
18 per cent, of which contained shrivelled oj decomposed 
kernels. The nuts in good condition were composed 
approximately of shell 64 per cent, and kernel 36 per cent. 
The sound kernels yielded 6 S i per cent, of pale, brownish* 
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yellow liquid oil. A previous sample of these nuts from 
Hong Kong examined at the Imperial Institute furnished 
6o’8 per cent, of oil from the kernels (see this Bulletin, 
1907, 6, 135). 

The oil had the following constants: 

Present sample Previous sample 
from Mauritius. from Hong Kong. 

^ .151;’' C. 

Specific gravity at- . ^ . 0 927 0 927 

Saponification value .... 1937^ 204 2 * 

Iodine value, pc 7 ' cent .151 1397 

* Milligt'ams of potassium hydroxide per gram of oil. 

A large firm of oil-seed crushers, to whom these candle 
nuts were submitted, reported that the oil expressed from 
the kernels would probably be worth about ^28 to £10 per 
ton in Europe. I'he residual cake is of some small value 
as a fertiliser, and might be worth from 30s. to £i per ton 
at the present time ^October 1911)- The shells of the nuts 
are of no commercial value, and for that reason the nuts 
should be shelled and the kernels alone exported. 


SUMACH FROM CYPRUS 

Tins material was received for examination in May 1909. 
The sample consisted of leaves cut into small pieces and 
containing a considerable quantity of stalk. The colour 
was a dull olive-green. It gave the following percentage 
results on analysis: Moisture lO'i, ash 9-8, tannin (by hide 
powder method) 2G'9, extractive matter (non-tannin) 167. 
The leaves were submitted to a microscopical examination. 
They appeared to consist wholly of sumach, and no lentisk 
or other leaves could be detected. 

The leaves produced a good leather, similar in texture 
and colour to tnat obtained with Sicilian sumach. The 
sample was of fair quality, and if such material were ex¬ 
ported,to the United Kingdom it should fetch about the 
same price as,“medium” quality Sicilian sumach. The 
Sicilian products contain from 25 to 30 per cent, of tannin, 
and at the date of the report realised from £10 15s. to 
£ i 2 154. per ton (October 1909). The best prices are 
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obtained for sumach leaves not broken or ground, and free 
from dust. The next best price is realised by ground 
leaves, and lower prices by ground leaves containing stalk. 
Much adulterated ground sumach is also sold at very low 
rates. 

There is always a fair demand for sumach of good 
quality, free from adulterants such as lentisk leaves 
and dust. 


TIMBERS FROM UGANDA 

Reports on a number of timbers from the Mabira Forest 
and elsewhere in Uganda have been published already in 
this Bulletin (1907, 5 , 122 ; 1908, 6, 227). A further series 
of specimens, collected in the Budongo and Bugoma 
Forests, was received for examination and valuation in 
September 1910. 

The collection comprised fourteen logs, represefWing 
nine species. These timbers may be roughly classified 
into two groups : the first group includes hard woods, and 
the second, woods of medium hardness and generally 
resembling those marketed as " African mahogany." 

Group I 

No. 980. Scherbeniy sp. nov., “ Mumuli."—A medium¬ 
sized tree with light bark, which scales off periodically. 
Common in Budongo and Bugoma F'orests. 

The wood is close and fine-grained, similar in texture to 
wild plum and other rosaceous timbers. In hardness it is 
about equal to hornbeam, and it saws much the same as 
this wood, but planes more easily. It works fairly well as 
a dense wood under machine and hand planes, giving a 
bone-like surface; there is a little cross shade figure, as 
seen in slightly figured birch. The wood has little decora¬ 
tive value, but it would be suitable for millwright work, 
tackle blocks, and similar purposes. It is a noivfissile 
wood, and does not take nails without beipg bored first. 
It turns fairly well and polishes well. Weight per cubic 
foot, 53 lb., which is about that of the hardest grade of 
mahogany. 
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No. 996. Strychnos ?—A medium-sized to fairly large 
tree; affects dry places. Has peculiar wood with very 
open pores ; bark less than ^ in. in diameter. 

The wood is whitish, with light brown markings and 
very large vessels filled with a milk-white deposit, which 
shows as long dashes in the longitudinal section. The 
walls of the vessels are very hard, and the wood is difficult 
to work in all sections. It planes very badly, a scraper 
being necessary to obtain a finished surface. The colour 
is marred by green markings. The wood cleaves badly, 
resists nails, and is too coarse in the grain to turn or polish 
well. Weight per cubic foot, 47 lb. 

No. 997. Riitacen ?—A very large, erect tree, with rough 
bark and very coarse-grained wood. 

This wood may be regarded as the most valuable in 
this group. It is hard and coarse-grained, and saws and 
planes like palm wood; but there is no tendency to strip 
or pick up under the plane. The wood is tough and 
strong, and not too difficult to work; it might be used 
in railway rolling-stock and ship-cabin fittings where 
strength and decoration are required. Veneers cut on 
the same section as this specimen should be saleable. 
The wood is difficult to cleave, resists nailij, and polishes 
well, but is rather coarse for turning. Weight per cubic 
foot, 55 lb. 

No. 1046. Balanites IVilsoniana, Da we & Sprague.—A 
new species, first discovered in 1905. A large tree with 
irregularly shaped bole. Wood prettily marked. 

This is the softest and mildest working wood of this 
group. It is like bass wood in colour, but is much firmer, 
stronger, and tougher. It works fairly easily with all tools 
in all sections; and if it could be imported in wide boards 
of 16 in. and upwards, it should be able to compete with 
bass and whitewood, wide widths of which are in deii.and. 
The medullary rays give bright flecked markings, as in 
beech and birch. Being straight in grain, the wood cleaves 
fairly well, byt also takes nails. It is a good general- 
purpose wood, which turns and polishes well. The colour 
ct'uld be improved by staining. Weight per cubic foot, 
45 lb. 
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Group II 

No. 984. Entandrophragma angolense, C.DC.—A very 
large and valuable tree of the mahogany class. Abundant 
in Budongo Forest, rarer in Bugoma. 

This is the best general-purpose wood of this group. 
It has a fine uniform grain, and is straight in fibre, with 
a slightly mottled surface. The wood is a little dull in 
colour, but this could be improved by lightly staining 
in the process of polishing. It is stronger and closer 
than No. 1000, though without its figure. It is a good 
wood for the interiors of cabinets, backings for high-class 
veneers, for working into mouldings, cabinet drawers, 
plain unfigured framing, etc. It takes glue well, gives 
good results in the lathe, polishes well, and is easy to 
work with all tools. Weight per cubic foot, 39 lb. 

No. 988. Cassia Siebcria)ta, DC.—A fairly large tree, 
found both in Budongo and Bugoma Forests; ncft* very 
common. 

This timber is much inferior to the rest of Group II, 
and, although somewhat like them in general appearance, 
would hardly pass as a mahogan}-. It is strong, wiry, 
tough wood, and is difficult to work to a good surface, 
tearing and breaking up in planing. The closest and 
strongest of the group, it is outclassed by the others for 
joinery uses. It turns well and takes a good polish. 
Weight per cubic foot, 43J lb. 

No. 1000. Khaya auihoihrca, C.DC.—Lunyoro name, 

“ Munyama."—A very large tree, common in Budongo, 
but rare in Bugoma, except in Luanbabya Forest. 

The plank examined was 30 in. wide, with figure 
uniformly distributed over the whole surface. The wood 
is coarse-grained, with large vessels filled with a black 
deposit. The direction of the grain is very variable. 
The wood is soft and brittle, but rich in colour. It saws 
as easily as cedar, but planes badly by machine or.hand; 
it requires considerable time and skill to produce a good 
polishing surface, being too soft to scrape. A weak, 
brittle timber, short in the grain and not adapted to severe 
strains; essentially a decorative wood and suitable for 
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cabinet-making. Selection would produce good veneer 
wood. The timber requires care in polishing, being very 
absorbent, but good results can be obtained. It turns 
and stains well. On the whole the wood is inferior to 
that of its generic ally, Khaya senegalensis. Weight per 
cubic foot, 35 lb., which is about equal to that of the 
lightest Honduras mahogany. 

No. looi. Lovoa budongensis, Sprague.—A fairly large 
tree, first found in 1905. Found both in Budongo and 
Bugoma Forests. 

A uniformly grained wood, about the colour of English 
walnut when freshly worked; on exposure to light the 
colour changes to a teak brown. The timber shows no 
appreciable figure, is straight in the grain, and very easily 
worked with all tools on all sections. Of fine, even grain, 
it takes glue well, and should prove a reliable wood for 
internal joinery. It turns well and takes a good polish. 
Weight per cubic foot, 36^ lb. 

No. 1002. Entaudrophragma utile, Sprague (syn. Pseudo- 
cedrcla utilis, Dawe Sprague). Native name, " Miovu.” 
—A very large tree, affording a valuable mahogany timber. 
Very common in Budongo, rarer in Bugoma Forest. 

This wood is similar in working qualities to No. 1001, 
but is a little better in colour and shows a little more 
figure. A stronger and harder wood than Nos. 984, 1000, 
or 1001. The colour improves after exposure to light. 
The wood turns, stains, and polishes well. Weight per 
cubic foot, 4oi lb. 


Commercial Valuation 

A firm of commercial experts who examined the 
timbers reported on their market value as follows: 

The woods of chief interest are those numbered 984, 
1000, and 1002, all of which are of mahogany character. 
No. 100® being quite of regular mahogany graining. The 
quality of No% 1000 and 1002 is satisfactory, and they 
would without doubt be readily saleable in the London 
market at current values; they are not as good as the 
various kinds of mahogany coming from Central America 
4 
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and the West Indies, but they are similar to several kinds 
received from the West Coast of Africa, particularly from 
the Axim district; the logs from there arrive here in good 
sizes, viz. 20 in. and more square, chiefly 24 to 36 in. square, 
and 14 ft. and more in length, practically all straight. The 
present average value of such shipments is about 35. per 
foot cube. 

The other woods are doubtless of good value locally, 
but they would not be saleable in London at remunerative 
prices, since they do not possess any special merits which 
distinguish them from timbers already obtainable cheaply 
and in quantity from other sources nearer to this country. 
They could hardly be supplied from Uganda to compete 
with timbers which are regularly marketed in the United 
Kingdom, such as American oak, which is now being sold, 
cut into planks, at about 2.s-. per foot cube (September 
1911). 

The commercial experts who valued the timbers»pointed 
out that it is always difficult to introduce new woods on 
the European markets, unless they show special merits, or 
the new source of supply offers an advantage in price over 
existing sources. 


Ti.MBI;R of PoiHHAHPl S CKAl IIJOK, Pii.g. 

This specimen of timber was obtained from the neigh¬ 
bourhood of the Tero Forest in South Buddu, Uganda, 
at an altitude of nearly 4,000 ft., and was received in 
January 1909. It was stated in the letter accompanying 
the sample that the tree is probably not sufficiently 
abundant to be of economic importance, but it was thought 
that it would be of interest to determine the working 
qualities of the timber. 

The specimen was in good condition, and the closely- 
adhering grey bark, together with the small radial fissures 
on the ends, indicated that but little shrinkage had taken 
place on drying. I he iieart and sapwood were alike. 

The annual rings were sharply marked <m the end 
section, but were hardly visible longitudinally. The 
medullar3’ rays were at first invisible through a low-power 
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lens, but on the wood being cleft they showed as minute 
light brown flakes. 

The wood resembles that of Podocarpus Thmtbergii, being 
compact and uniform in texture, with fine pores; but it 
is inferior to P. Thunbergii as a timber generally. It is 
very easily worked with all tools, and when first cut and 
planed its brownish-white surface is not unlike that of 
“ black poplar,” but it is a firmer and better wood than the 
latter. The ground colour is varied by grey shadings, 
and the wood polishes like pine but shows little figure. 

The timber is very straight-grained, splits readily, 
and does not take nails well unless first bored. It burns 
freely, leaving scarcely any ash. 

The freedom of this timber from knots, the ease with 
which it can be worked, and its quality of uniting well 
with glue, suggest it as a substitute for “white" or 
“yellow" pine {Pintis strobus),\.o which it is about equal 
in hardness. It might prove particularly useful for interior 
carved work intended to be decorated. 

The specimen examined weighed 27 lb. per cubic foot. 


HIBISCUS FIBRES FROM THE NORTHERN 
TERRITORIES, GOLD COAST 

Three varieties of Hibiscus fibre, and specimens of the 
plants from which they were derived, have been forwarded 
to the Imperial Institute for examination by the Director 
of Agriculture, Gold Coast. The products were grown at 
Tamale in the Northern Territories. Nos. 1 and 2 were 
obtained from plants cultivated at the Agricultural Station, 
whilst No. 3 was prepared fn)m wild plants. With refer¬ 
ence to Nos. I and 2, the Curator of the Agricu''u.al 
Station reported that the plants are ready for cutting in 
seventeen weeks after the seed has been sown. The yield 
of fibre is about i lb. from thirty-one or thirty-two plants, 
and hence it^s estimated that over 600 lb. could be pro¬ 
duced per acre. The plants are said to be grown somewhat 
extensively by the natives of the Northern Territories for 
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local use, and it is stated that the cultivation could be 
extended with a view to the establishment of an export 
trade if there were any likelihood of its proving re¬ 
munerative. 

A description of the samples and the results of their 
investigation are given below ; 

No. 1. Fibre of Hibiscus Sabdariffa, Linn. — This 
sample consisted of lustrous, interlacing fibre, of some¬ 
what uneven colour, being mostly of a straw tint, but some 
portions grey. The material had been imperfectly pre¬ 
pared, so that it was rather gummy and consequently 
somewhat harsh. It was of good strength, and had an 
average length of about 5 ft. 6 in. 

On chemical examination it gave the following results, 
which arc compared with those yielded by a specimen of 
“ extra fine " Indian jute : 


Moisture . 

per cent 

Present 

sample. 

8-9 

** Kxtin fine " 
Indian j^e. 

96 

Ash .... 


I I 

07 

a-Hydrolysis, loss 

M 

123 

9*1 

/Si-Hydrolysis „ 

t* 

178 

>3 * 

Acid purification, loss 

tf 

* 5 

2 0 

Cellulose . 

If 

73 9 

777 

Length of ultimate fibres 


\ From 0 08 to 

0 16 in. 

From 0 06 to 

0 12 in. 


The fibre was regarded by commercial experts as worth 
about £i?> to £v) per ton in London, with “first native 
marks” Calcutta jute at £22 per ton (Ma}' 1911). 

It will be seen that this Hibiscus fibre was somewhat 
inferior in chemical composition and behaviour to the 
“ extra fine ” jute used for comparison, as it lost more on 
hydrolysis and contained less cellulose. This inferiority 
was, however, probably accounted for by the gummy con¬ 
dition of the fibre. 

The fibre would find a market as a substitute for 
//. cannabiuus (knoycn as Bimlipatam jute), but the present 
sample was of ratiter poor colour, and was harshrt" and 
more brittle than tile latter product, and wc^ld therefore 
be less valuable. 

The botanical specimens of this species of Hibiscus 
which were forwarded to the Imperial Institute were iden- 
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tified at Kew as a variety of H. Sabdariffa, Linn., but not 
the form usually cultivated. 

No. 2. Fibre of //. cannahinus, Linn.—This product 
was a fairly lustrous, greyish-brown, interlacing fibre 
which had not been well cleaned, but was rather gummy 
and consequently somewhat harsh. It was of good 
strength, and from 5 ft. to 7 ft. 6 in. long. 

The commercial value of the fibre was considered by 
experts to be about £17 to ;^’i8 per ton in London, with 
“first native marks” Calcutta jute at £22 per ton (May 
1911). 

This fibre was similar in character to the preceding 
sample, but was rather darker, and therefore somewhat 
less valuable. The botanical specimen of this species of 
Hibiscus which was forwarded to the Imperial Institute was 
identified at Kew as a form of //. caiiiiabtiius, Linn., with 
relatively undivided leaves. 

No. 3. Fibre of //. sqitanuysits, Hochr.—This specimen 
consisted of lustrous, fine, silver-grey, interlacing fibre, 
which had been fairly well cleaned, but was slightly gummy 
and therefore a little harsh. The product was strong, and 
from 2 ft. 9 in. to 4 ft. in length, with an average of 3 ft. 6 in. 

Commercial experts expressed the Oj .nion that the 
fibre was worth ^'20 to £21 per ton, with “first native 
marks” Calcutta jute at £22 per ton (May 1911). 

This fibre was better prepared than samples Nos. i and 2, 
and would compete with “ Daisee” jute from Calcutta. 

The botanical specimen of this species of Hibiscus 
which was forwarded to the Imperial Institute was identi¬ 
fied at Kew as II. squamosii.'^, Hochr. This species was 
formerly known as II. Icpidospcnutts, Mast., but is now 
described as II. squamosus in order to avoid confusion with 
the Asiatic species, II. lepidospcrmus, Miq. 

Remarks: 

The interlacing character of these Hibiscus fibres is a 
rather serioq^ defect, as the material would tend to break 
up into short pieces when being hackled preparatory to 
^pinning. In this respect the samples are decidedly 
jinferior to jute, which shows little or no interlacing. 
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It should be mentioned that when these fibres were 
submitted for valuation, the market price of jute was 
considerably above the average, and the values quoted 
must therefore be regarded as unusually high. 

There are several species of Hibiscus which furnish 
fibres capable of being utilised as substitutes for jute, or 
of being spun in admixture with the latter fibre. Of 
these, however, there is only one which enters the United 
Kingdom in any considerable quantity, viz. that of H. 
cannabinus, a plant which is largely cultivated in India. 
This fibre is known in India as “Ambari hemp’’ or 
“Deccan hemp,” and is imported into the United Kingdom 
under the name of " Bimlipatam jute.” It is of useful 
quality, but inferior to the best Calcutta jute. 

//. csciileittiis, the well-known “ Okra ” plant of West 
Africa, also yields a useful fibre, but specimens which have 
been examined at the Imperial Institute have shovm con¬ 
siderable variation in quality, apparently depending on the 
age of the plants from which they were extracted. Some 
of these specimens, however, have been regarded by com¬ 
mercial experts as superior to medium qualities of jute. 

Another species, //. Itdtarn/oliits, is grown in Northern 
Nigeria, and yields the product known locally as " Ramma ” 
fibre. A specimen of this fibre received at the Imperial 
Institute in 1907 was regarded as too harsh for utilisation 
as a jute substitute, and was valued at about £\2 per ton. 
A subsequent sample of the fibre, which had been more 
carefully prepared, was of superior quality, and was 
considered as readily saleable at about £\6 to £17 per ton, 
when “ first native marks ” Calcutta jute was quoted at 
£\^ /S. 6d. per ton. 

There are other plants allied to Hibiscus which also 
yield jute-like fibres. Among these may be mentioned 
species of Sida and Triumfetta, some of which yield fibre 
of excellent quality. In this connection, reference may be 
made to a sample of the fibre of Triumfetta cordifolia var. 
Hollandtt, from the Gold Coast, which was examined at the 
Imperial Institute in 1907. This specimen was classed by 
commercial experts with the finest qualities of jute. If the 
plant could be cultivated successfully in the Gold Coasti it 
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is probable that it would yield a more remunerative crop 
than Hibiscus. It is therefore desirable that experiments 
should be carried out on the cultivation of this plant and 
the extraction of its fibre. It would also be worth while to 
carry out preliminary trials with jute in order 10 compare 
its growth and yield of fibre with those of the Hibiscus and 
Triumfetta plants. 

Further information on fibres of the jute and Hibiscus 
class will be found in this Bulletin (1905,3, 251; 1907,5, 2 ; 
1908, 6, 126). 


SOME COTTON SOILS OF THE NYASALAND 
AND UGANDA PROTECTORATES 

A GOOD cotton soil should contain a large proportion of 
sand in a finely divided state, and thoroughly incorporated 
with the other soil constituents. A soil which is very 
rich in humus is unsatisfactory, as the plants are induced 
to make luxuriant vegetative growth at the expense of 
the fruit. Stiff clay soils are quite unsuitable, since they 
are too retentive of moisture. In general, it may be said 
that the ideal soil for the cotton plant is a deep, sandy 
loam of fairly permeable character, but capable of retaining 
sufficient moisture for the needs of the plant. The best 
types of soil for Upland cotton in South Carolina contain 
from 25 to 30 per cent, of cla}- and 40 per cent, of silt, and 
during the growing season maintain a degree of moisture 
of about 10 to 12 per cent. In the case of Sea Island cotton, 
however, the most suitable soils are composed of 4 to 8 per 
cent, of clay, 4 to 6 per cent, of silt, and 75 to 90 per cent, of 
fine sand, and are capable of retaining about 5 per cent, of 
moisture. 

It has been shown by investigations carried out uy the 
United States Department of Agriculture that a crop of 
cottoil yielding too lb. of lint per acre removes from the 
soil about 2<a'7 lb. of nitrogen, 8 2 lb. of phosphoric acid, 
131 lb. of potash, 12 6 lb. of lime, and 47 lb. of magnesia. 
Since the cotton plant obtains these substances from the 
soil, it is evident that if a satisfactory crop is to be produced 
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the soil must be well provided with these constituents, of 
which the most important are nitrogen, phosphoric acid, and 
potash. It is not merely sufficient, however, that the three 
elements, nitrogen, phosphorus, and potassium, should be 
present, but it is necessary that they should be in a form 
capable of being dissolved by the water in the soil, and 
so rendered available for absorption by the roots of the 
plant. 

Soils vary widely in the amount and availability of 
the nutritive materials they contain, and these variations, 
together with other conditions, the influence of which can 
only be determined by experiment, must be taken into 
account in deciding whether manurial treatment is required, 
and the particular kind of manure to be applied. In the 
United States it has been generally found more advan¬ 
tageous to use a “ complete ” manure -that is, one 
containing soluble phosphoric acid, available potash, and 
available nitrogen—rather than a manure containing only 
one or two of these constituents. If, however, the soil 
has been supplied previously with large quantities of 
nitrogen by green manuring or application of farmyard 
manure, this ingredient should be omitted from the ferti¬ 
lising mixture. 

During the year 1911 samples of cotton soils from 
certain cotton-growing areas in Nyasaland and Uganda 
were forwarded to the Imperial Institute for analysis. 
The results of these analyses are given in the following 
reports, which also contain certain recommendations with 
reference to the application of manure to tho.se soils found 
to be deficient in certain nutritive constituents. It is of 
course obvious that these recommendations could only 
be of the nature of suggestions for experimental trial, 
especially as in most cases particulars were lacking with 
reference to various local conditions which ought to be 
taken into account. It is hoped that when such trials 
have been carried out, much will have been learned as 
to the best treatment for the crop in the partit^ular districts 
under consideration. 

Each sample was submitted to (i) a mechanical analysis, 
performed on the entire soil, which was air-dried before 
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examination, and (2) a chemical analysis of that portion 
of the soil which passed through a i mm. sieve. The 
figures giving the “ available ” constituents in pounds per 
acre were calculated in each case for a depth of 9 in., 
the apparent specific gravity of the soil being taken into 
consideration. 


SOILS FROM NYASALAND 

Report No. i 

The five samples of soil which are the subject of this 
report were stated to have been collected from various 
parts of the Protectorate where cotton is being cultivated. 
It was desired that anal^’ses should be made in order to 
determine the suitabilit}’ of the soils for cotton growing. 

(i) A red, sandy loam from Nkanda, Zomba. 

Mechanical Analysis 


Size of particles. 1 

Per cent 


I 

Aftlhmetre’i. 



n and over 

I 40 


3 to 2 . 

4*57 

Grits - 

2 to 1-5 . 

342 


1-5 to I 0 . 1 

i 4121 


.i'otoo5 

15 55 , 

1 

ro'3too-3 

19*55 ' 

Sand 

1 0- 3 to O 'I 5 

17 49 1 


1 o- 15 to o* 11') . 1 

3 51 ' 

1 

Lo'iotoo-c)8 . I 

^ 75 : 


Size of particles. 


/o-o8too‘os . 
\o- 05 tooc 

fine 

Moisture (on drying at 105*^ C.) 


Silt 

Clav and 


Per cent. 


4*39 

297 

16-96 

308 


Chemical Analysis 


I 




Total. 

Lime 

CaO 

.. 

Pfr cent. 

Magnesia 

. MgO 

— 

Potash 

. KjO j 

1 008 

Soda 

. NajO 

0-03 

Phosphoric acid 

. 

0-21 

Nitrogen . . ^ 

. N 

00791 

Carbon dioxide 

. CO2 

006 

Loss on ignition 


13-30 


Soluble in jl " Available *' constituents, 
hydrochloric i.e. portion soluble in i per 
acid. cent, citric acid solution. 


Pgr cent. 

Per cent. 

lb. pe 

(VII : 

— 

1 — 

^ iU 1 

— 

— 

0-08 1 

1 0016 

1 393 

003 1 

0007 

! ^7^ 

— li 

0003 

81 


* Equivalent to 1,896 lb. per acre. 






S8 BULLETIN OF THE IMPERIAL INSTITUTE 

The total quantity of phosphoric acid and the amount 
of lime soluble in hydrochloric acid are adequate in the 
case of this soil, but the percentages of total nitrogen and 
available phosphoric acid are somewhat low. There is a 
sufficient supply of available potash, but the reserve is 
rather small, and might be increased by the application of 
cotton seed cake, or vegetable refuse, rich in potash, as 
a manure. 

(2) A brown, light loam from Naisi, Zomba. 


Mechanical A nalysis 


Size of particles. 

Per cent. (1 

Size of particles. 

} Per cent. 

Mtllitnelres. 

Prit« ( * 

?o- 5 too ’3 . I 

j^^’3 to O’ 15 

Sand < 013 to O’ 10 . , 

V.O’iotoo’o 8 

I 

1 ' 

2’17 '1 
I2’38 I 

33'15 

5-38 
450 1, 

A/ tlhmetrcs. 

j'o-o8too’o6 . 

Silt . * 0 06 to 0 04 . 

1 0 04 to 0 0 2 . 

Clav and ) , , 

• fine .silt • 

Moisture (on drying at 105° C.) . 

460 

1 21,5 

1 

1 11'83 

1 

3 ^5 


Chemical A nalysis 



1 

TotJl. 

Soluble in 
hydrot'hloric 
acid j 

‘ Available " constituents, 
t.e portion itolublcin i per 
cent, citric acid solution. 



1 ; 

Per cent. 

Per cent. 

Per cent. 

^ W». per mere. 

Lime 

. CaO 

' — 

033 

. 

> — 

Magnesia 

. MgO 

— 

0’93 



Potash 

. KaO 

0*79 

I 019 

0’012 

2 ()S 

Soda 

. NaaO 

O’03 

001 

O’ 00 4 

*03 

Phosphoric acid 

• PaO, 

028 

— 

002 1 

473 

Nitrogen . 

. N 

O’13' 

1 

1 


Carbon dioxide 

. CO2 

004 

- 1 

1 


Loss on ignition 

• 

11-95 

I' 




' Equivalent to 2,860 lb, per cure. 


This soil contains adequate quantities qf all the con¬ 
stituents necessary for plant nutrition. 

(3) A clay loam of fine texture from Rukuru, North 
Nyasa. 
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Mechanical Analysis 


Siatc of particles. 

Per cent 

Size of Particles. 

Per cent. 

Aftlhmetre^. 


A/ tlltmeires. 


- r I and over 

Grits ^ j.Q 

0-30 

368 

Slit ro o8too o5 . 

\ 0 05 to 0 02 . 

608 

12*55 

?o*5too-3 

^’■45 

Clay and 3 

j 1 0’3 to 01 5 

Sand 1 Q. I ^ to O K) 

15 08 

hne silt ““der . 

3870 

511 

Moisture (on drying at 105*^ C.) . 

405 

lo'iotoooS 

8 13 


Chemical Analysis 



1 

Total. 

Soluble in 
hydrochloric j 
acid. j 

" Available ” constituents, 

1 e. portion soluble in x per 
cent citric acid solution. 

Lime 

. CaO 

Per cent. 

Per cent 
093 

J*er cent. 

1 lb. per acre. 

Magnesia 

. MgO 

_ 

0 ’ 9 ^> , 

— 

* — 

Potash 

. K2O 

0 44 

1 0-31 

0045 

' 765 

Soda 

. N a jO 

0 05 

1 0 03 1 

0 016 

272 

Phosphoric acid 

. 

; 0*33 

! — 

0073 

, 1.283 

i 

Nitrogen . 

. N 


— 

Carlx)n dioxide 
Loss on Ignition 

, CO2 

1 0 02 

' 15*45 





' Equivalent to 2,2\olb. pci at re. 


The constituents necessary for plant nutrition are all 
present in sufficient quantities in this soil. 

(4) A ferruginous, sandy soil from Mitambu, Zomba. 


Mechanical A nalysis 


Size of particles. 

Per cent 

Sue of particles. 

er cent 


A/ tlltmeires. 

2 and over 

0 86 

Milltmctres. 

c,.,. fooStooos . 

• {0-05 to 0 0z . 

218 

Grits - 

2 to 1 • 5 . 

1*43 

9*74 

i'5 to I'o 
,10 to 0* 5 • 

5*60 

15-49 

Clay and 3 a a I 

fine silt • 

6-50 


(0*5 to 0 3 . { 

20-35 

Moisture (on drying at 105'’ C.) . 1 

2 19 

Sand I 

10*3 to 015 

|o*i5tooio 

lo‘iotoo*o8 

23 59 

.3 4*8 




I 
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Chemical Analysts 



Total. 

Soluble in 
hydrochloric 
acid. 

** Available ” con«jtitucnts, 
* e portion soluble in 1 per 
cent citric acid solution. 



Per cent. 

Pet cent. 

Per cent. 

lb. per acre. 

Lime 

. CaO 

— 

031 

— 

— 

Magnesia 

. MgO 

— 

031 

— 

— 

Potash 

. K2O 

I 04 

033 

0036 

936 

Soda 

. NajO 

0 II 

0 08 

0033 

856 

Phosphoric acid 

. P2O5 

0 25 

— 

0 012 

317 

Nitrogen . 

. N 

0 066^ 

— 



Carbon dioxide 

. CO2 

0 02 

— 



Loss on Ignition 

• 

9 55 

— 




' Equivalent to 1,716 lb. per aete. 


This soil is deficient in nitrogen, but the other con¬ 
stituents are present in adequate quantities. 

(5) A ferruginous, sandy soil from Nchambo, Zomba. 

Mechanical Analysis 


Size of particles. 

j Per cent 

Size of particle*? 

Per cent 


Millimetres 

' 1*5 and over 

2'72 

Millimetres 

/o 08 too 05 . 

* \ 0 0 5 to 0 02 . 

4 64 

Grits - 

1 5 to I 0 

6 20 

4 9b 


I 0 to 0 5 

0 5 to 0 3 

23 08 
20 92 

Clay and 1 , , 

tinesilt• 

9 82 

Sand J 

'03 to 015 

1590 1 

Moisture (on dr>ing at 105® ( .) . 

0 59 

0 15 to 0 10 

4’8o 



1 

.0 10 to 0 08 

0 00 




Chemical Analysis 


Total 


Lime 

. CaO 

Per cent 

Magnesia 

. MgO 

— 

Potash 

. K2O 

068 

Soda 

. Na20 

0 10 

Phosphoric acid 

. P2O5 

027 

Nitrogen . 

. N 

0 05 

Carbon dioxide 

. COj 

0 01 

Loss on Ignition 


10 70 


Soluble in 1 

“Aviilable” 

conHtiturnts, 

hydrochloric 

» e portion soluble in 1 jkt 

acid 

<.cnt citric acid *K)lution 

Per cent 

Per cent 

lb per acre. 

0 19 

- 





0 2^ 

0 062 

1,488 

0 08 

0 023 

'i*)2 

— 

0023 

, 55 ^ 

I 


' Equivalent to 1,200 lb fer acre. 


This soil is deficient in nitrogen, but contains adequate 
quantities of the other constituents. 
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Remarks 

It is difficult to draw definite conclusions regarding 
these soils in the absence of information as to their depth 
and drainage conditions and the nature of the subsoil. If, 
however, these factors are favourable. No. 2 (“from Naisi”) 
and No. 3 (“from Rukuru") would be suitable for cotton 
cultivation. The remaining three soils would also be 
suitable for cotton if their deficiency in nitrogen were 
remedied by “ green manuring," which would, moreover, 
improve their moisture-retaining properties, and so tend 
to maintain a uniform supply of water for the growing 
crop. No. I (“from Nkhanda”) would probably further 
benefit by the application of a dressing of superphosphate 
or finely ground phosphate. Potash manures, although 
not needed immediately, will certainly be required after 
the lapse of one or two years. 

In all cases where cotton crops are grown on these 
soils, the plant refuse (stalks, etc.) should be returned to 
the soil as manure. 


Report No. 2 

(i) A brown, light, sandy loam from Magomero. 


Grits 


Sand - 


Mechanical Analysis 


site of particles. 

Per cent. 

Sire of juirticles 

1 Per cent. 

A/iIJimetres. 


Millimc/rrs. 


is and over 

— 

1 <.)-07 to 0 05 . 

' 4'43 

5 to 3 . 

— 

J 0-05 to 0 03 . 

1 1 * 7 ^ 

1 3 to 2 

— 

' * j() 03t0 0'0 2 . 

0-20 

1 2 to r 5 . 

— 

I0 02 to O'OI . 

8, 

1 r5 to ro 
\ 1*0 tot)-5 

<>•40 

23'o() 

^'“^uu-siu• 

! ■ 6-50 

/'o*5too-3 

26-72 

Moisture (on drying at 105^ C.) . 

; 

I O' 3^to O’ 15 

: 

Matter soluble in water ' . 


I O'15 to O'10 

; 

. o'i5 

loiotoo'070 . 

1 476 


i 


* This consistid hiv^dy of solubU si/ua. Only tntnutt iiaics of chlortdfs and 
sulphates were presents 




62 


BULLETIN OF THE IMPERIAL INSTITUTE 
Chemical Analysis 



j Total. 

Soluble in 
hydrochloric 
acid. 

“ Available " conatituentB, 
i.e. portion soluble in i per 
cent, citric add solution. 



Per cent. 

Per cent. 

1 Percent. 

lb. per acre. 

Lime 

. CaO 


0*25 

! — 

— 

Magnesia 

. MgO 

— 

0*20 

*— 

— 

Potash 

. K2O 

031 

<)*I2 

0027 

685 

Soda 

. NajO 

005 

004 

0*014 

355 

Phosphoric acid 

. PaOs 

— 

0 23 

j 0*017 

304 

Nitrogen . 

. N 

0*03' 

--- 



Carbon dioxide 

. COj 

003 

— 



Loss on ignition 


11*41 

— 

{ 

i_ i 



* Equivalent to 762 lb. per acre. 

This soil is deficient in nitrogen. The percentage of 
total potash is also somewhat low, but the “ available ” 
quantity of this constituent is adequate. 

(2) A dark brown, light, sandy loam from Magomero. 


AWM. ^ 




Sire of particles. 

Per cent. 

t Size of particles. 


Millimetres. 


MilUmetres. 


5 and over 

1*50 

/C)*07 to 0*05 . 


5 to 3 . 

1*20 

c:it 1 <^’^^5 to f)*03 . 

Grits ■ 

3 to 2 

2*30 

• ‘j 0*03 to 0*02 . 


2 to 1*5 . 

1*90 

ic> 02 to 0 01 . 


1*5 to 1*0 

5*00 

Clav and \ , , 


1*0 to 0*5 

26*10 

’ ■ fine silt i""* and under 


ro*5too*3 . 1 

22*57 

Moisture (on drying at 105° C.) 

Sand i 

1 0*3 to 0*15 . 1 

3*45 

, 


0*15 to 0*10 

8*56 

Matter soluble in water * 

1 

Lo*iotoo*07 . j 

5*00 



Per cent. 


g -32 

0*94 


448 

(>■89 


4 20 
2-28 


I 008 

i 

( 


‘ TAis consisted largely of soluble silica. Minute traces of ihlofiiies were also 
presesit. 

Chemical Analysis 


Total. 


Soluble in 
hydrochloric 
acid. 


“ Available ” con»tituent». 
i.e portion soluble in i per 
cent, citric add solution. 



> 

Per cent. 

Per cent. 

Lime 

. CaO 1 

— 

0*36 

Magnesia 

. MgO 

— 

0*92 

Potash 

. KaO 

260 


Soda 

. NajO 

<>•91 

0* 19 

Phosphoric acid 

. I'lOj 

. 

0*16 

Nitrogen . 

. N 

0*07 ‘ 


Carbon dioxide 

. COa ' 

0*02 

1 _ 

Loss on ignition 


815 

— 


Vtf cent. 


lb per acre. 


002 8 
O-OIO 
OUI8 


728 

2 (H) 

468 


EquivcUent to 1,820 lb. per acre. 
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The percentage of nitrogen in this sample is somewhat 
below the standard for a cotton soil. 

(3) A dark brown, light, sandy loam from Magomero, 

Mechanical Analysis 


Size of particles. 

Per cent, j 


Millimetres. 

j 

1 


'5 and over 

1 


5 to 3 

— 

Grits 

3 to 2 

2 to I • 5 . 

2fK) 


I 5 to 1*0 

490 


[10 to (3*5 

29*20 


ro*5too*3 

28*82 

Sand 1 

1 0*3 too ls 

1 0*1 5 to (3'10 

3*82 
7*70 1 


[o*ioto(J07 

3 73 t 


Size of particles. 


I Silt 


Milhmetres. 

/ 0 07 to 0*05 . 

I 0’05 to 0-03 . 

I 0 03 to 0*02 . 

I0 02 to 0 01 . 
Clay and i , , 

fine silt and under 

Moisture (on drying at 105° C.) 
Matter soluble in water * 


.1 


Per cent. 


675 

0*70 

1*56 

025 

6*99 

306 

0*04 


* This consisted chiejly of soluble silica^ to^^ther with minute traces of sulphates 
and chloride^. 


Chemical A nalysis 




* 

Total 

1 Soluble in 
. hydrochloric 

. ticid ! 

** .\vailablc” constituents, 
i.e portion soluble in i per 
cent, citric acid solution. 



Vet cent. 

Per Lent. \ 

Per Lent. 

lb per acre. 

Lime 

, CaO 

— 

0*39 1 

_ 


Magnesia 

. mko 

— 

: 0*24 

- 

— 

Potash 

. K2O 

0 7 ^ 

13 i 

o*t)i8 

4()0 

Soda 

. Na^O 

0 4() 

1 004 j 

0 00() 

153 

Phosphoric acid 

. P.O5 

— 

0*21 J 

0009 


Nitrogen . 

. N 

0 07* 

1 — 1 



Carbon dioxide 

. COa 

03 

! — j 



Loss on ignition 


12*90 

_ i 

1 

1 

- — - 

_ 

— 

- - 


— -- 


' Equivalent to 1,792 lb. per acre. 




The percentage of nitrogen in this sample is somewhat 
below the standard for a cotton soil, and the proportion of 
“ available " phosphoric acid is rather low. 


Remarks 

These three soils are very similar in mechanical con¬ 
dition, and appear to be suitable for cotton cultivation. 
All three, however, are deficient in nitrogen, particularly 
sample i, and this should be remedied by “green manur¬ 
ing” (see this Bulletin, 1906, 4 , 118). The percentage of 






64 BULLETIN OF THE IMPERIAL INSTITUTE 

“ available ” phosphoric acid in sample 3 is somewhat low; 
but in view of the quantity of “total” phosphoric acid 
present, the soil does not call for immediate treatment. 

The quantity of “ water-soluble ” matter is not of im¬ 
portance in any of the soils, as only minute traces are 
present of any salts likely to prove injurious to plants. 


Report No. 3 

(i) A dark brown, fine, sandy soil from Chirala Estate. 
Mechanical Analysis 


Size of particles. 

Per cent. 

Size of particles. 

Per cent. 


Millimetres. 


Millimetres. 



'5 and over 

— 


r0-07 to 0-05 . 

8-68 


5 to 3 . 

— 

Silt . - 

0-05 to 0-03 . 

2-48 

Grits' 

3 to 2 

040 

0*03 to 0 02 . 

4-11 

2 to 1-5 . 

0-70 


[0-02 to 0 01 . 

1-67 


1*5 to 1*0 

10 to 0*5 

5-00 

Clay and 
fine silt 

0 01 and under 

5'54 


ro-5too*3 

27-50 

1 Moisture (on drying at 105® C.) . 

3-^4 

Sand j 

10-3 to 0*15 

6-o8 




10-15 to 0*10 

1416 

Matter soluble in water ' 

015 

1 

[o-iotoo*o7 

t >'35 





‘ This consisted of calcium sulphate^ sodium sulphate^ and sodium chloride. 


Chemical A nalysis 


Total. 


Soluble in > ** Available “ connUtucntii, 
hydrochloric , i.r. {tortion noluble in 1 pet 
acid. cent, citric add ftolution. 



! 

Per cent. 

Per cent. i 

Per cent. 

Lime 

. CaO 1 

— 

0-85 1 

_ 

Magnesia 

. MgO , 

— 

<>■95 

— 

Potash 

. K2O 1 

I'I 2 

041 

0-03 

Soda 

. NajiO 

2-18 

008 

O'01 

Phosphoric acid 

• PaOj , 

- ( 

044 J 

013 

Nitrogen . 

• N 

0 09 ‘ , 

_1 r 


Carbon dioxide 

. CO3 1 

nil 

_ ' 


Loss on ignition 

t 

1 

8-26 I 

1 

1 1' 

i: 



lb. per acre. 


920 


3.989 


' Equivalent to 2,762 ih. per acre. 


This soil contains adequate quantities of both total and 
"available” nutritive constituents, but the percentage of 
nitrogen is slightly below the average for good cotton soils. 

(2) A dark brown, fine, sandy loam from Chirala 
Estate. 
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Mechanical Analysis 


Grits H 


Sand - 


Si2e of particles. 

Per cent. 

Size of particles. 

Per cent. 

Millimetres. 


Milltmetres. 


f 5 and over 

— 


'0*07 to 0*05 . 

6*95 

5 to 3 . 

— 

Silt . - 

0 05 to 0*03 . 

5-59 

1 3 to 2 

— 

0*03 to 0*02 . 

7*00 

1 2 to 1*5 . 

080 

1 

.0*02 to 0*01 . 

6*52 

1 1*5 to 1*0 . 1 

i-6o 

Clay and I 

fine Slit ■ 

1^10 to 0 5 

4*40 

11*99 

?o-5too-3 

1 0*3 to 015 

26*66 1 
6-32 1 

Moisture (on drying at 105° C.) . 

' Matter soluble in water ^ 

5*21 

*1 015 to 010 
lo*iotooo7 

1 10-82 i 
6-15 1 

0*24 


' About 50 per icnt. of thf\ was sodium chloride^ 30 per cent. caLium sulphate^ 
and the balame sodium sulphate and organic matter. 


Chemical Analysis 





Soluble in 

“ Available ” 

constituents. 



Total. 

h>tlrochlonc 

i e portion ^ohlblc in i per 


' 


aetd. 

cent citric acid solution. 



Per cent. 

Per cent 

Per cent. 

lb per acre. 

Lime 

. CaO 

— 

0*79 

1 46 

— 

— 

Magnesia 

. MgO 

— 

— 

— 

Potash 

. KaO 

2 07 

071 

0 028 

1 788 

Soda 

. Na^O 

219 

0*17 

0 OS7 

1.563 

Phosphoric acid 
Nitrogen . 

. 


0*47 

0 dm 

2,222 

. N 

0 079' 

— 



Carbon dioxide 

. CO, 

0 r)I 

— 


1 

1 

Loss on Ignition 


IC) 27 

— 


1 


‘ Equivalent to 2,167 acre. 

This soil contains adequate quantities of all the neces¬ 
sary plant-food materials, except nitrogen, in which it is 
slightly deficient. 

(3) A dark brown, fine, sandy soil from Chirala Estate. 


Mechanical Analysis 


Siic of particles. 


rcr cent, ( 


Size of particles. 


Grits ' 


Sand < 


Millimetres. 


1 

Millimetres. j 

f 5 and over 

— 

{ 0*07 to 0 05 . . 1 

5 to 3 

— 

Silt 1 0 05 tc 0-03 . 

1 3 to 2 

o* 10 

* 10*03 to 0 02 . . 1 

I 2 to 1*5 . 

1 08 

lo*02 to 0 01 . . 1 

11-5 to 10 

6 02 

CIa> and ^ q qj and under 

\ 1*0 to 0*5 

3572 

{ hne silt \ 

ro*5too*3 

33 21 

Moisture (on drying at 105"" C ) . 

j 0*3 to 0*15# 

352 

1 

10*15 to 0*10 

5*60 

1 Matter soluble in water ' 

Vo* 10 to 0*07 

2*81 

1 


' Per cent. 

I 


2*00 
1 94 
104 
0-68 

3*32 

I '62 

006 


Ehis comisted chiefly of sodium ssdphate^ together with some sodium chloride. 
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Chemical Analysis 




Tot il 

Soluble in 
h\ drochlonc 
acid 

“ Available” conutituentii, 

1 e portion soluble in 1 per 
cent citric add elution 



/Vf cent 

J'er cent 

Per cent. 

lb per acre. 

Lime 

. CaO 

— 

0 31 . 

— 

— 

Magnesia 

. MgO 

— 1 

0 38 

1 

— 

Potash 

K2O 

1 83 

018 , 

0 020 

687 

Soda 

. NaaO 

3 27 

0 14 

0 008 

275 

Phosphoric acid 
Nitrogen 

Carbon dioxide 

P,05 

N 

CO2 

0 I4I 

0 02 

0 12 j 

0034 

1,168 

Loss on Ignition 


2 65 





‘ Equivalent to 4,808 lb ptr ai re 


This soil contains an adequate supply of the con¬ 
stituents necessary for plant nutrition. 

(4) A brown, fine, sandy soil from Chirala Estate. 


Mechannat Analysts 


Size of partick«i 


Millimetres 


Grits 


Sand 


and over 
S to ^ 
s to 2 
2 to I 5 
1 5 to 1 O 
I 0 to o 5 
? O 5 to C) 3 

I 0 3 to o 13 

jo I 5 to o 10 
to 10 to o 07 


Per cent 

1 


Si7« of jnrticlcH 1 

PciNeent 



1 

M ilhmetm j 


- 


j 0 07 to <w>5 

8 01 


Silt 

1 0 05 to 00^ 1 

1 39 

— 

j 0 05 to 0 02 1 

3 98 

I 05 


’002 to 0 01 

2 00 

3 

iS 35 

C la\ and \ , 

hncMit I “"‘ 1 " 

3 84 

34 39 

Moisture (on dr\ing at 105 C ) 

2 00 

4 67 




54 

Matter sol 

ubk m water * 

(* (^7 

3 74 




' /bn lonusted chi Jiy of sol/tti/i sulphate 


Chemical Analysis 


Solubk in \Natlablc conHtituentH 

h\drothlonc le jKirtion Miltible in t pir 
atid ecnl citric acid iKdulion 


Lime 

Magnesia 

Potash 

Soda 

Phosphoric acid 
Nitrogen . 
Carbon dioxide 
Loss on Ignition 


CaO 

MgO 

/ cr cent 

K2O 

I 41 

NdjO 

3 02 

P2O5 

1 

N 

0 I 1* 

CO3 j 

! oo^ 

(> 0 1 


* Equivalent to 3,532 


Per cent 

/‘» r cent 

0 ^0 


0 71 


0 \7 

0023 

0 14 ' 

0 OI<> 

0 26 j 

:l '><'43 


i 


Ih pel aiie 


lb per acre 


738 

5M 


1,381 




This soil contains adequate quantities of the con 
stituents necessary for plant nutrition. 
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Remarks 

These four soils from the Chirala Estate are of a light 
character, and contain adequate quantities of lime, potash, 
phosphoric acid, and nitrogen, except in the case of No. 2, 
which is slightly deficient in nitrogen. Although little 
clay is present, the soils are not of a coarse nature, owing 
to the quantity of silt which they contain. Nos. i, 2, and 4 
contain fair quantities of organic matter. 

These soils appear to be quite suitable for cotton 
cultivation. 


Report No. 4 

(i) A reddish-brown, light, sandy loam from the Gotha 


Estate. 


Mechanical Analysis 


Size of particles. 

Per cent. 

Size of particl'*s. 

Per cent. 

MtUimeires. 


M tllimclrcs. 


_ ^ r I and over 

6-31 

[0 07 to 0-05 . 

3*85 

( 10 to 0 5 

1712 

Silt • 

337 

j'o5tocv3 

; , 

1 to 0 02 . 

3'75 

Sand^ 

i 4’77 ’ 

lo*(J2tOO*OI . 

867 

1 0*15 to O K) 
lo'io to ()*(>7 

12(>7 , 
3 (>o ’ 

Clay and 3 j . 

line silt ■ 

Moisture (on dryinj? at y C.) . 

Matter soluble m water 

7*46 

1-51 

1 0*09 


Chemical Analysis 





1 Soluble in 

“ Available ” 

constituents, 



Tot.il. 

1 hydrochloric 

t.r. portion soluble in i per 




1 acid. 

cent, citric acid solution. 



Peneni, 

Per 

Per cent. 

lb. per at re. 

Lime 

. CaO 

— 

, 010 

—. 

— 

Magnesia 

. MgO 

— 

020 

— 

— 

Potash 

. K3O 

032 

1 o-10 

0019 


Soda 

. NaaO 

020 

015 

0010 

501 

Phosphoric acid 

• I’aOj i 

— 

015 

O'OIO 


Nitrogen . 

. N 1 

0 096 ‘ 

— 



Carbon dioxide 

. CO3 

()’o 3 

— 



Loss on ignition 


891 

1 


1 


‘ Equivalent to 2,533 tb, per acre. 


This soil contains adequate quantities of lime, potash, 
and phosphoric acid. The percentage of nitrogen is 
slightly below the average for good cotton soils 
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(2) A reddish-brown, light, sandy loam 1 
Chitikali Estate. 


Mechanical Analysis 

Size of particles. 

Per cent. 

Size of particles. 

Mtllimetres. 

^ r I and over 

Grits jj.Q to 0-5 
fo-5 to 0*3 
c, , 1 0 3 to 0 15 

Sand j 0 ^5 too-lo . 
to-iotoo-07 

1*10 

15*85 

30-18 

11- 76 

12- 38 
2-71 

j Millimetres. 

1 To 07 to 0-05 . 

c,i4. J0 05 to 0-03 . 

I ^ * 1 0 03 to 0-02 . 

1 lo 02 to 0 01 . 

Clay and *1 , , 

fine Slit under 

Moisture (on drying at 105° C ) 


from the 


Per cent. 


3 - 6 i 

1- 8l 

3 *6 i 

9-85 

2 - 88 

4*27 


Chemical Analysis 



1 


j Soluble in 

“ Available ” 

constituents. 


1 

1 

Total 

h>dri>chloric 

1 e portion soluble in 1 per 


1 

1 


1 acid. 

j cent citric acid i»olution. 


1 






1 

Per cent. 

Per cent 

j Per cent, j 

Ib per acre. 

Lime 

. CaO j 

— 

' 027 

1 — ' 

_ 

Magnesia 

. MgO 

— 

0 16 


_ 

Potash 

. K2O 

O-K^ 

1 0 07 

0 012 j 

292 

Soda 

. NajO 1 

C) Ob 

C) 08 

0 011 

268 

Phosphoric acid 

. P2O5 1 


, 0 ^4 

0 027 

t '57 

Nitrogen . 

. N j 

0 004 ! 

1 .—. 

Carbon dioxide 

. CO3 I 

0-11 

1 — 



Loss on ignition 

1 

20-33 

- 

) 



' £c/utz 

'alent to 97 Ib, fer acre. 




This soil contains adequate quantities of lime, phosphoric 
acid, and total and '‘available” potash, but it is very 
deficient in nitrogen. 

(3) A dark brown, light, sandy loam from the Tuchila 
Estate. 


Mechanical Analysis 


Size of particles. 


* Per cent.! 


Size of particles. Per cent. 



Millimetres, 


Millimetres. 

Grits 

( I and over 

. 2-70 

/o 07 to 0 05 . 

(j-o to 0*5 

. ^ 1071 

Silt . j 0-05 to 0-03 . 


^0-5 to 0-3 

• 1 29-71 

1 0 03 to 0 02 . 

Sand ^ 

0-3 to 0 15 

9 4 d 

I 0 02 to o of . 

10-15 to o-io 

. 20-92 

1 Clay and ) j j 

Moisture (on drying at X05®C. 


[o‘iO to 0 07 

• 1 4'07 j 

( 


.• 4^6 

3 -ii 

. 2*90 

4'50 

. I 

. t X'74 
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Chemical Analysis 



Total. 

Soluble in 
hydrochloric 
acid. 

i 

" Available” constituents, 
i.e. portion soluble in i 
cent, citric acid solution. 



Per cent. 

j Per cent. 

Per cent. 

lb. per acre. 

Lime 

. CaO 

— 

0’46 

1 

— 

Magnesia 

. MgO 

— 

1 0'53 


— 

Potash 

. K2O 

212 

1 0'37 

1 0-012 

341 

Soda 

. NaaO 

0 49 

1 0*09 

' O'OIO 

284 

Phosphoric acid 

. P2O5 

1 o-6o 

1 0074 I 

2,103 

Nitrogen . 

. N 

0*092^ 

1 — 

1 


Carbon dioxide 

. CO3 

0(;4 

( — 

1 


Loss on ignition 

! 

1 

7*75 

1 — 

1 1 



* Jbquivalent to 2,614 A'' 


This soil contains adequate quantities of the mineral 
constituents necessary for plant nutrition, but the per¬ 
centage of nitrogen is slightly below the average for good 
cotton soils. 

Remarks 

These three soils are light, sandy loams of moderate 
water-retaining capacity. They contain on the whole a 
sufficient supply of the constituents necessary for plant 
nutrition ; but the sample from the Chitikali Estate is very 
deficient in nitrogen, and the percentage of this constituent 
is slightly below the normal in the case of the other two 
samples. 

The deficiency in nitrogen calls for immediate treatment 
in the case of the soil from the Chitikali Estate, and could 
no doubt be remedied by “green manuring.” 


Report No. 5 

A brown, light sandy loam from Port Herald Govern¬ 
ment Farm. 

Mechanical Analysis 


Si»c of particles 


Grits * 


Sand ’ 


Per cent. 


Site of particles. 


’ Per cent. 


M ilUmeires. 


M xllimetre^. 


f 5 and over 

— 

^ f O'O-J ^0 0'05 . . 1 

4 15 

5 to 3 

0 92 

Slit ' ■ • ■« 

I'60 

) 3 to 2 . 

O '74 

* " j 0*03 to 0 02 . 

348 

1 2 to 1-5 . 

1-50 

' V 002 t 0 U 0 I . 

2*91 

1 1*5 to 10 
fiotoo*5 

7 77 


3 90 

?o-5too-3^ 

•29 3S 

j Moisture (on drying at 105® C.) . 

1-14 

|o-3too-i5 

282 



3 015 to o-10 

3 '24 

1 Matter soluble in water ‘ . . i 

003 

l.o-iotooo7 

ydi 

1 



This consisted 0/ sul fhates and ihlondcs of tahtum and sodium. 
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Chemical Analysis 





Soluble in 

** Available '* constituenlK, 



Total. 

hydrochloric 

i.e. portion soluble in x per 




acid. 

cent, citric acid solution. 



Pet cent. 

Per cent. 

Per cent. 

lb. pet acre. 

Lime 

. CaO 

— 

040 

— i 

— 

Magnesia 

. MgO 

— 

067 

— 

— 

Potash 

. K2O 

1*38 

0*50 

0*013 ! 

343 

Soda 

. Na^O 

076 

0*11 

0009 

237 

Phosphoric acid 

• P 2G5 

— 

0*32 

0068 

L 795 

Nitrogen . 

. N 

0*052 * 

— 



Carbon dioxide 

. CO2 

0048 

— 



Loss on ignition 

i 

4*70 

— 




' Equivalent to 1,372 //J. per acre. 


This soil contains adequate quantities of total and 
“ available ” mineral constituents, but it is deficient in 
nitrogen, which should be supplied by " green manuring" 


SOILS FROM UGANDA 

Report No. i 

(i) A dark reddish-brown loam from the Namenage 
Farm in Busoga. 


Mechanical Analysis 


Sire of particles. 


Grits 


Sand 


Milhmetres. 

(5 and over 
J 5 to 3 . 

1 3 to 2 . 

I 2 to I 
^I’O to 0*5 

i 0*5 to 0*3 
0-3 to O' 15 
015 to 0*10 
0*10 to 0 07 


1 Per cent. 

1 Size of particleti. 

Per cent. 


MUlimetrci, 


190 

f 0 07 to 0*05 . 

6'37 

l*6l 

' Silt 1 0-05 to 0*03 . 

1*19 

3'37 

' * 1 to 0 02 . 

7 39 

425 

' *0*02t0 0f>l . 

1 538 

10*13 

Clay and ( 

; hnc .silt 1 ■ 

i6 *4(> 

^I 7‘^>5 

4*95 

9*94 

Moisture (on drying at 105^' ('.) . 

l! 

i 2'go 

6*21 

' Matter soluble in water * \ 

1 0*26 


* This consisted largely of soluble stlfca, wtfh a small quantity of ialdum sulphate. 
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Chemical Analysis 



1 

Total 

Soluble in 
hydrochloric 
acid 

‘ Available ’ constituents, 
t e portion soluble in 1 per 
cent citric acid solution 

Lime 

CaO 

Per cent 1 

1 Per tent 

0 41 

I Per cent 

lb per acre 

Magnesia 

MgO , 

— 

0 16 

— 

— 

Potash 

. KaO 1 

0 88 

0 09 

0 019 

54 ^ 

Soda 

. Na20 1 
P2O5 

0 30 

0 C) 7 

0 016 

4‘>5 

Phosphoric acid 

— 

0 31 

0 010 

284 

Nitrogen 

N 

0 09' 


j 

Carbon dioxide 

. CO. 

0 07 




Loss on Ignition 

• 

M 33 1 

1 — 




' l ijunalent to 2,360 M /tr mri 

This soil contains adequate quantities of the mineral 
constituents necessary for plant nutrition, but the per¬ 
centage of nitrogen is slightly below the average for 
good cotton soils The mechanical condition of the soil is 
satisfactory (see remarks on the following sample, No 2). 

(2) A dark brown loam from the Namenage Farm in 
Busoga. 

Mechanual Analvsis 


Grits 


Sand 


Size of particles 

Per cent 

Size of particles 

Per cent 

MtUtmeires 


Mtllimetrt 


'5 and over 

- 

1 0 07 to 0 05 

8 42 

S to 3 

- 

S.lt b'03t0 0.< 

2 08 

3 to 2 

— 

j 0 0-^ to 0 2 

3 62 

“ 2 to I 5 


lo 02 to 0 01 

9 77 

I s to I 0 

— 

C la\ and j under 

22 Cyo 

1 0 to 0 5 


tine silt f 


to 5 to 0 3 

17 sS 

Moisture (on drNing at lo-) ^ ) 

! 2 80 

Jo 3 to 0 15 

f V) 


i 

1 0 I 5 to 0 10 

14 (>2 

Matter soluble in \sater * 

0 34 

lo 10 to 0 07 

1 




‘ 7 Ats consisted lars^ely oj soluble u/na^ uith a small quantity oj toJiium suiyha/e 


Chemical Analyses 


Lime . . . CaO 

Magnesia . MgO 

Potash . . . KaO 

Soda .. . . NajO 

Phosphoric acid . Pa05 

Nitrogen . . . N 

Carbon dioxide ^ . COa 

Loss on Ignition 


Totil 

Soluble in 
h\ drcx-hloric 
acid 

Ptr cenl. 

Per cent 

— 

0 49 
c 18 

121 

0 IS 

^ 34 j 

0 05 
022 

015^ 

— 

0 07 

I ^ bi 



\\aiHblc coustitucnls, 

€ porti in soluble in i per 
cent citric acid ‘»olution 


Per cent 

lb per a ' 

0 017 

4'^4 1 

0 00 s 

142 

0015 

1 4^7 


/ quivcilent to 4,267 Ih, fet m te. 
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This soil contains adequate quantities of the mineral 
constituents necessary for plant nutrition, and its chemical 
condition is satisfactory. 

The results of the chemical and mechanical analyses of 
this and the preceding sample of soil from the Namenage 
Farm do not account for their reported unsuitability for 
cotton cultivation. They contain no soluble salts of a 
harmful nature, sodium carbonate and sodium chloride 
being absent, and the quantity of plant food is adequate 
in each case. 

The explanation of the unsuitability of these soils for 
cotton cultivation must therefore be sought in some other 
direction. The fact that the soil at the Namenage Farm 
is situated on a ferruginous rock suggests that the depth 
may perhaps be insufficient for the long tap-root of the 
cotton plant, or that, owing partly to the sloping nature 
of the land, the soil is unable to retain sufficient moisture 
for the successful cultivation of cotton. 


Report No. 2 

(i) A fine-grained, black, sandy soil from the neigh¬ 
bourhood of Bukadea, near Kumi, Bukedi. 


Mechanical A nalysis 


Size of particles. 

Per cent. 

Mtlhmeires. 


f 5 and over 

— 

5 to 3 . 

— 

j 3 to 2 . . 1 


2 to 1*5 . 


i'5 to 10 

0*40 

1*0 to 0 5 

870 1 

/o-5too-3 

49 ' 5 b 1 

(0-3 to 015 

7-46 i 

" 0-15 to 0*10 

8-86 

lo'iotoooy 

5-«2 


Sue of imrticlcs. 


MtlUmefres, 

(0 07 to 0*05 . 

Silt J 0 05 to 0 03 . 

10 03 to 0 02 . 

I0 02 to 0*01 . 

Clay and 1 
fine silt 

Moisture {on drying at 105® C.) 
Matter soluble in water ' . 


Per cent. 


4 ’6 o 
3'20 

y37 

069 

5 55 
030 

013 


‘ 7'/tis comhted of soluble silu a and the sulphates of ialdum end sodium. 





COTTON SOILS OF NYASALAND AND UGANDA 


73 


Chemical Analysis 



Total. 

Soluble in 
hydrochloric 
acid. 

1 

j “ Available con'^tituents, 

1 i.e. portion soluble in i per 
cent, citric acid solution. 



Per cent. 

Per cent. 

1 

1 ' Pet cent. 

lb. per acre. 

Lime 

. CaO 

— 

0 20 

f 

_ 

Magnesia 

. MgO 

— 

0*19 


— 

Potash 

. K2O 

0-38 

0 10 

, 0-027 

712 

Soda 

. NaiO 

006 

0 04 

1 0 010 

264 

Phosphoric acid 

• 

— 

0 08 

il 0016 

422 

Nitrogen . 

. N 

0'o86i 

— 

1 


Carbon dioxide 

. CO2 

1 0-038 

— 

1 


Loss on ignition 

• 

1 5‘43 

— 

1 

1 


‘ Equivalent to 2,270 lb, per acre. 


This soil contains satisfactory amounts of the con¬ 
stituents necessary for plant nutrition, except that the 
percentages of total phosphoric acid and nitrogen are 
somewhat lower than is desirable. The land will shortly 
need replenishing with these latter constituents. Phos- 
phatic manure should be applied in the form of “ super¬ 
phosphate," and nitrogen may be most cheaply applied in 
the form of “ green manure.” 

(2) Black alluvial soil from land adjoining Lake Kioga. 
Taken at Bugondo. A fine-grained, black, sandy soil. 


Mechanical A nalysis 


Grits - 


Sand ^ 


Size of particles. 


Per cent. 

Size of particles. 

j Per cent. 

Milltmetres. 



Mxilxmetres. 

1 

f 5 and over 


— 1 

1007 to 005 . 

1 7'83 

5 to 3 . 


1 

0;,. (005 to 0-03 . 

! 0*69 

1 3 to 2 

. 

—. > 

■ 1 *> 03 to 0-02 . 

' 3 36 

I 2 to r 5 . 


— 

lo*02 to 0*01 . 

o-g-i 

1 1*5 to ro 
^ 10 to 0*5 

. 1 

4*00 
(>•56 1 


1 .03 

fO-5 to 0*3 


41*07 

Moisture (on drying at 105® C.) . 

, 1 0-94 

|o*3 to 0*15 


0*25 1 



1 0*15 to 0*10 


16*47 1 

Matter soluble in water ^ 

, 1 0-12 

to* 10 to 0*07 


9 95 1 

1 t 


1 


‘ This (onsisted of soluble silua and sulphates 0/1 ah turn and sodium. 
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Chemical Analysis 



Total. 

Soluble in 
hydrochloric 
acid. 

Available constituents, 
i.e. portion soluble in 1 per 
cent, citric acid solution. 



Per cent. 

Per cent. 

Per cent. 

lb. per acre. 

Lime 

. CaO 

— 

0-25 

— 

— 

Magnesia 

. MgO 

— 

0‘l8 

— 

— 

Potash 

. KaO 

016 

0-07 

O'Ol 

304 

Soda 

. NaaO 

0 ‘og 

0*07 

O'OOI 

30 

Phosphoric acid 

. P2O5 

— 

005 

o'oo7 

213 

Nitrogen . 

. N 

O' 1 14 ‘ 

— 



Carbon dioxide 

. CO2 

0042 




Loss on ignition 


405 





‘ Equivalent to 3,474 lb. per acre. 


The percentages of total and “ available" phosphoric 
acid in this sample are somewhat low, but the soil is 
satisfactory in all other respects. Phosphatic manure 
should be applied to the soil in the form of “ superphos¬ 
phate” at the rate of cwt. per acre. It is essential 
that the superphosphate should be rich in soluble 
phosphate. 

If superphosphate is not obtainable, double the quantity 
{i.e. 3 cwt. per acre) of finely ground, steamed bones may 
be substituted. 


DIATOMITE FROM THE EAST AFRICA 
PROTECTORATE 

Six samples of diatomite from the Rift Valley, East Africa 
Protectorate, were received for examination in January 
1910. 

The samples were stated to represent deposits in the 
following localities; Nos. lo and \b, Karianduss River; 
Nos. 2a and zb, Enderrit River; Nos. la and 36, Mbugunoto 
River. 

It was stated that the deposits are ii! every case 
very extensive and generally within easy reach of the 
railway. 
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The results of the chemical examination of the samples 
are given in the following table; 




Karianduss Kiver. 

Knderrit River. 

Mbugunoto River. 



la 

lb. 

2a. 

2 b. 

3a. 

36. 



Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Total silica 

Si 03 

6g'28 

67*68 

73'83 

76-05 

56-92 

55‘26 

Soluble silica 

SiOi . 

6r2o 

61-50 

6504 

71*22 

33'65 

31*50 

Potash 

KjO . 

i '49 

ri2 

0*72 

ri3 

1*47 

0*84 

Soda 

Na20 . 

^’43 

1*79 

TOO 

1*07 

2*00 

2*48 

Lime 

CaO 

077 

i '43 

1-30 

1*27 

0*46 

1-15 

Magnesia 

MgO 

0-H6 

073 

0-85 

0-45 

0*32 

o*6i 

Ferric oxide 

FejOa . 

3‘33 

2-78 

2-14 

2*07 , 

3*91 

3*90 

Alumina 

AI2O3 . 

1 ^>'47 

6 ()<) 

4-38 ■ 

5 ‘ 4 ^> 

19*57 

19*40 

Manganous oxide MnO 


— 

trace 

trace ' 


— 

Titanium dioxide T1O3 

trace 

trace 

— 

trace 

trace 

1 — 

Loss on ignition 

H 2O, etc. 

1 >5-10 ^ 

i 7 - 4 () 

15 '33 

1 

Lr ^3 

16*10 , 

16-49 


As a result of inquiries made amongst users of diato- 
mite it appears that a market could probably be found 
for the material represented by at least two of these 
specimens, namely, Nos. 2a and 2 />, at an average price 
of from £], to los. per ton, delivered in sacks at any 
British port. (January 1911.) The diatomite should, if 
possible, not contain more than 5 per cent, of moisture. 

It is possible that the remaining four qualities of 
diatomite would also be saleable in the United Kingdom, 
at about i 05 . per ton less than Nos. 2a and 2b. 

This diatomite should be useful in East Africa as a non¬ 
conducting cover for the roofs of buildings. 

For general information regarding the occurrence of 
diatomite and its uses, reference should be made to the 
article on “ Diatomaceous Earths and their Utilisation” 
in this Buli.ftin (1905, 3 , 88). 
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GENERAL NOTICES RESPECTING ECONOMIC PRODUCTS 
AND THEIR DEVELOPMENT 

THE COCONUT AND ITS COMMERCIAL USES 

Part I 

The coconut palm is one of the most valuable of tropical 
economic plants, its products being of great importance 
not only to the natives of the countries in which they 
are produced, but also to the commercial and manufacturing 
communities of the world. The palm is found growing 
naturally on most of the islands and coastal regions of 
the tropics, but it is also extensively cultivated, and much 
European capital is invested in the coconut planting^ 
industry. 

The coconut palm belongs to the Cocoineae tribe of 
the N. O. Palmaceae, which also includes the West African 
oil-palm, El(eis guineensis. It is known botanically as 
Cocos nucifcra, Linn., and there are many varieties of the 
type species in cultivation that differ in habit of growth, 
in the period of maturity and yield, and more markedly 
in the size, shape, and colour of the mature fruits. The 
coconut is essentially a tropical palm, and while it can 
grow up to the 25th degree, north or south latitude, it 
rarely ripens fruit in the extreme limits of this region. 
The geographical origin of the plant is a matter of con¬ 
siderable doubt, and conflicting theories have been ad¬ 
vanced as to its original habitat and to account for 
its present distribution. De Candolle believed that it 
was indigenous to the Indian Archipelago. The germina¬ 
tion of the seed is not injuriously affected by the immersion 
of the fruit in sea-water for a considerable period, and 
it is assumed that ocean currents played an important 
part in dispersing the seed from this region over wide 
areas prior to the intervention of man. Other authorities 
favour an American origin, and in support of their theory 
is the significant fact that of about thirty species of Cocos 
known, C. nucifera is the only one found growing naturally 
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in the eastern as well as western hemisphere. In papers 
contributed to the Bulletin of the United States National 
Museum (1901, 7 , 257 ; 1910, 14 , 271) Cook strongly supports 
the theory of the American origin of the coconut. He 
considers the peculiar structure of the fruit to be especially 
adapted for assisting the germination of the seed and 
the establishment of the young plant in dry, inland climates, 
rather than for maritime distribution. He also points out 
that although the palm has been introduced by man to 
all the warmer coastal regions of the world, it has never 
become truly wild, but is always dependent upon human 
care to enable it to compete with native vegetation. 

In countries favourable to its growth the trunk of the 
coconut palm attains a height of from 50 to 100 ft., and 
a diameter of 18 or more inches. When young it is vertical, 
but usually inclines to one side with age ; it is unbranched, 
and is ring-marked throughout its length by the scars 
of fallen leaves. The leaves are borne in a tuft at the 
apex of the trunk; they attain a length of from 15 to 20ft., 
and are composed of numerous leaflets that are disposed 
on two sides of a common axis or rachis. New leaves 
arise from the centre of the apical cluster, from a terminal 
bud or “cabbage." The flowers are produced on a branched 
spadix, which in its young state is enclosed in a tough 
tubular spathe situated in the axil of a leaf; they are 
unisexual, and both pistillate and staminate flowers are 
borne on the same inflorescence, the former being situated 
towards the base of the branches. The perianth consists 
of three outer and three inner segments of a 3’ellow or 
greenish-yellow colour; the stamens number six; the 
ovary is three-celled, but at an early stage of development 
two of the cells become abortive, and only one finally 
matures. 

The fruit is a drupe, usually three-sided with rounded 
angles, more or less ovoid in outline, but varying consider¬ 
ably in shape according to variety. It takes nearly a year 
to arrive at maturity, and then measures about 10 to 12 in. or 
more in lengtH by about 10 in. in breadth. The outer husk is 
usually bright green in colour, but some varieties produce 
yellow, red, bJuisl)-t>rown. or black fruits. In cross section 
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the fruit is seen to consist of four distinct layers—the thick 
fibrous mesocarp, which is situated just below the outer 
skin or epicarp; the endocarp or shell of the nut; and the 
white endosperm which is usually spoken of as the kernel 
or “ meat.” The hard shell of the nut is marked with three 
“ eyes ” that correspond to the three carpels of which the 
fruit is composed. The embryo, which under favourable 
circumstances develops into a young palm, is situated just 
beneath the largest of the three “ eyes.” In the early 
stages of development the cavity of the nut is filled with 
water, and the kernel is of a creamy consistence. As the 
fruit ripens some of the water is absorbed and the kernel 
becomes firm in texture. When mature the watery con¬ 
tents of the nut only partly fill the cavity, and may be 
detected by shaking. At this stage the fruit is considered 
fit for gathering for use as food or for the preparation of 
copra. A green fruit, the total weight of which is about 
3 kilos. (6f lb. approximately), has the following percentages 
of component parts : Husk 30‘6, shell lo'o, fresh kernel 2g'4, 
water 30‘o. 

When germination takes place a sucker develops at the 
end of the cotyledon of the embryo, and this remains 
attached to the endosperm of the seed and absorbs the 
protein, oil, and cellulose reserve material in this, for the 
nourishment of the young plant. The first leaf is merely 
a pale-coloured sheath ; the true leaves develop later. The 
primary root soon perishes, and is replaced by adventitious 
roots that spring from the base of the stem. 

Native Uses of Coconut Palm Products 

So far as European commerce is concerned the principal 
products derived from the coconut palm are: Coconuts; 
copra, the dried kernel of the nut from which coconut oil 
is expressed; desiccated coconut, prepared from the fresh 
kernel and largely employed for confectionery purposes; 
and coir fibre, which is prepared from the husk of the fruit. 
In tropical countries where the palm is growfi nearly every 
part of the tree is utilised by the natives: thus the roots are 
used as an astringent in native medicine and are sometimes 
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chewed as a substitute for betel or areca nuts. In Brazil 
and the Tonga Islands they are interwoven with fibres to 
form baskets. The trunk, which, when mature, develops a 
very hard outer shell, is used to form rafters and pillars of 
native buildings. The inner portion of the trunk is too soft 
to be of value as timber, but the outer portion is capable of 
taking a fine polish, and is sometimes used in this country 
in marquetry work and cabinet-making. From its peculiar 
markings, consisting of ebony-like streaks or short lines 
irregularly disposed over a reddish-brown ground, it is 
known as “ porcupine wood.” The leaf-bud or “ cabbage ” 
is much appreciated as a vegetable or salad by both natives 
and Europeans, but to obtain it the tree has to be sacrificed. 
The fully-grown leaves are put to numerous uses: they are 
formed into mats, baskets, roof-coverings for native huts 
(ataps or cadjans), fences, articles of clothing, and orna¬ 
ments. The petioles or leaf-stalks are used to make fences 
and handles for tools, and when cut into short lengths and 
frayed at the ends they serve as brushes. The midribs of 
the leaflets furnish a strong elastic fibre that is used for 
making baskets, strainers, and native fishing tackle. The 
sheaths produced at the leaf-bases consist of triangular 
pieces of fibrous material having a woven appearance ; these 
are cut into various shapes to form mats, and are also used 
as strainers for “ toddy " and oil (see below). In the South 
Sea Islands articles of clothing are also made from them. 
The flower-spathes, when dried, are used as torches, and 
are also twisted into coarse ropes after being soaked in 
water. 

The water contained in the unripe nut is a cool, refresh¬ 
ing drink that is much appreciated in tropical countries, 
and constitutes the only available drinking water on some 
of the smaller oceanic islands. The soft creamy kernel of 
the unripe nut, when flavoured by spices and lime-juice, is 
eaten as a delicacy. The ripe nuts enter into the composi¬ 
tion of numerous native sweetmeats and curries. “ Coco¬ 
nut milk ” is prepared by grating the fresh kernel and 
mixing it with a little water and then pressing through 
a cotton cloth. The liquid which passes through the cloth 
is an emulsion consisting of oil suspended in water with a 
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little mucilage and sugar; it resembles milk in appearance 
and consistency, and is extensively used in India in the 
preparation of curries and as a substitute for cow’s milk. 
The oil obtained from the kernel of the nut by boiling with 
water or expression is used as an article of food and also 
employed for culinary purposes; it was formerly exten¬ 
sively used as an illuminant in the East, but to a large 
extent it is now replaced by kerosene. The husk is utilised 
as fuel, and sections are used as brushes; the fibre, of 
which it is largely composed, is made into brushes, yarn, 
cordage, and matting. The coconut shells are used as fuel, 
and are also formed into numerous articles of domestic use, 
such as drinking vessels, spoons, funnels, ladles, etc., and 
are sometimes carved and polished to form ornaments. 

A favourite native drink, known as “tuba” in the 
Philippines, and in the East as “ toddy,” is obtained from 
the inflorescence before the flowers expand. To obtain 
“toddy” the natives climb the tree and bind the flower- 
spathe in several places with strips of palm leaf to prevent 
it expanding. The spathe is then bruised by being beaten 
with a club or mallet. At the end of from ten to twenty days, 
during which period the beating is periodically repeated, 
a portion of the spathe is cut off, and from the wound 
a quantity of liquid exudes, which is collected in a vessel 
placed to receive it. This “ bleeding ” continues for about 
a month, and each day during this period a fresh slice is 
removed from the spathe to facilitate the flow of the liquid. 
As much as six pints a day is sometimes obtained from a 
single tree. In a fresh state this liquid forms a sweet and 
pleasant beverage, and is drunk by both natives and Euro¬ 
peans. After standing for a short period ” toddy ” ferments, 
and as a result the liquid becomes a highly intoxicating 
beverage known as " palm wine.” From the fermented 
liquid a spirit known as “ arrack ” is obtained by distilla¬ 
tion, the yield of spirit being about 25 per cent, of the palm 
wine distilled. Arrack is produced in considerable quan¬ 
tities in Ceylon, the Malay Peninsula, and elsewhere in the 
East, where there is an important trade in th's commodity. 

If allowed to remain for a few weeks, palm wine 
undergoes acetic fermentation and becomes converted intg 
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vinegar. In a state of fermentation toddy is sometimes 
used in bread-making as a substitute for yeast. By evapo¬ 
rating toddy before fermentation has commenced a sugary 
substance, known as “jaggery” or paim sugar, is obtained. 
In preparing jaggery the toddy is filtered, as soon as 
collected, through a piece of the fibrous leaf-sheath of the 
palm, a small quantity of lime and a few pieces of the 
bark of Valeria indica being added to the liquid to check 
fermentation. After being boiled over a slow fire in an 
earthenware vessel for about two hours a substance of the 
consistency of treacle is obtained, which is poured into 
sections of the shell of the coconut to cool. The palm 
sugar which crystallises out is thus formed into cakes, 
which are wrapped in plaintain leaves for sale and form 
an important item of food with native races in the East. 
It requires about eight gallons of toddy to yield two gallons 
of jaggery. In Java jaggery is fermented and the product 
distilled for alcohol. 


Cultivation 

Climate, Soil, and Situation .—The coconut palm is a 
light-loving species, intolerant of shade, delighting in 
a maritime climate where the light is strong and there is a 
constant breeze. It is essentially a tropical plant, requir¬ 
ing a considerable amount of heat and moisture to attain 
full development. An average mean temperature of about 
8o° Fahr., with little variation throughout the year, is 
perhaps the most suitable. An average annual rainfall of 
from 6o to 8o in. is advantageous, but as low a rainfall as 
40 in., evenly distributed throughout the j^ear, is found 
to suffice when the palm is growing on fertile, moisture- 
retaining soils. If less than 40 in. is received artificial 
irrigation becomes necessary. On poor, sandy soils a 
rainfall of not less than 70 in. is essential. 

The soil best suited to the coconut palm is a deep and 
fertile sandy loam, such as is found in alluvial flats along 
the sea coast,* at the mouths of rivers, or in wide river 
valleys. It is in such situations and on such soils that the 
coconut palm is most commonly found to flourish, but it can 
6 
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be grown on a variety of other soils and also in inland 
situations, especially near villages or towns, provided care 
and attention are bestowed on its cultivation. It has a 
preference for soils of a calcareous nature, and lime in the 
form of decomposed sea-shells is usually present in the 
soil of coastal regions and small oceanic islands. The 
presence of humus or decayed organic matter in the soil 
is also essential, and this is found in greatest abundance at 
the mouths of rivers or on land subject to flooding. The 
situation of the soil is also of importance, as in low-lying 
localities, such as those indicated above, the subsoil 
moisture which comes from higher levels will be charged 
with plant food in solution. The roots of the coconut 
palm, in a free and porous soil, penetrate to a depth of 
6 ft. or more, and the palm is thus enabled to obtain an 
abundant supply of nourishment from the subsoil; it is 
probably this fact that accounts for the flourishing coft- 
dition of palms that are apparently growing in a very poor 
and sandy soil. It is evident, therefore, that the physical 
properties of the soil are of equal importance with its 
chemical composition. Heavy clay soils are unsuitable, as 
the roots of the coconut palm are unable to spread freely 
in such a medium; moreover, heavy soils are liable to 
retain stagnant moisture, which is detrimental to the 
health of the trees; they also crack and suffer from drought 
during dry weather. By draining, liming, and cultivating 
heavy soils they may often be improved and made suitable 
for coconut-planting. Peaty soils are not, as a rule, suited 
to the coconut palm, as they are usually sour and deficient 
in mineral matter. If they rest on a sandy subsoil they may 
be improved by draining, and if sour, are benefited by the 
application of lime and wood-ashes. Then, after being 
exposed to sun and air for some time, such lands may be 
planted. Forest land is usually fertile, and has a good 
supply of humus, and this type of land is usually chosen 
for forming new coconut plantations. 

The following types of soils are suitable for coconut 
cultivation, and are named in descending ord5r of merit: 

Alluvial flats situated by the sides of rivers and that 
pre occasionally flooded produce good result?, 
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Sandy loams, provided they contain a good percentage 
of humus, give fairly good results. 

Brown loams respond less freely to cultivation and 
manuring than the preceding. 

Gravelly loams (with gravel in excess of loam) are 
fairly fertile, but somewhat stiff and hard to work. 

Loamy gravels (loam in excess of gravel), fairly fertile, 
responding readily to cultivation and manuring. 

Clayey loams, rather trying to the plants, which are 
liable to suffer in such soils during spells of dry 
weather. 

Manuring .—Coconut palms growing in an alluvial soil 
that is permeable and fertile, will grow vigorously and 
produce several crops of nuts without showing signs of 
failing. Such trees, provided they continue to make 
satisfactory growth with good leaf-development, do not 
require manure, but trees that are backward or growing in 
poor soils should be manured as soon as the first blossom¬ 
ing period arrives. By manuring and cultivating the soil, 
the backward trees may be brought to a state of develop¬ 
ment uniform with that of the most vigorous trees on the 
estate. A suitable manure for this purpose consists of 
castor-cake 4 lb., steamed bones 2 lb., bone-meal 2 lb., 
kainit 3 lb., chloride of potash 1 lb., mixed with about 24 lb. 
of cattle manure, for each tree. This compost should be 
lightly forked into the soil near the growing tips of the 
roots, which will be found at a distance from the base of 
the trunk varying according to the soil and the age and 
vigour of the specimen treated. After one or two crops of 
nuts have been removed from the trees, the whole planta¬ 
tion should be manured, and this treatment should be 
continued every two years, a portion of the estate being 
treated annually. Dr. Bachofen has stated {Rei .le des 
Cultures Coloniales, 1900, 6, 75) that a crop of 1,000 nuts of 
average size removes the following constituents from the 
soil: Nitrogen 86 lb., phosphoric acid 2^4 lb., potash 187 lb., 
lime 2’3 lb., and salt 2r4 lb. An annual yield of from 
3,000 to 6,000 nuts per acre is commonly produced by trees 
in full bearing, and it therefore becomes evident that if the 
soil i$ not to be impoverished, manuring must be practised 
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Selection of Seed.—The seed-nuts from which it is 
proposed to raise trees for a coconut plantation should 
be carefully selected. The nuts produced by different 
varieties of trees vary considerably, and on proper selec¬ 
tion largely depends the quality of the future produce 
of the plantation. It takes from seven to ten years for 
the coconut palm to reach the fruiting stage, after which 
it remains productive for upwards of eighty years. It is 
thus evident that after the plantation becomes established, 
the introduction of new varieties to replace inferior kinds 
can only be accomplished by the sacrifice of a considerable 
amount of time, labour, and money. The seed-nuts should 
be obtained from vigorous trees that produce good crops 
of large, well-shaped nuts which have thick kernels. The 
size of the nut should not be the only basis of selection, 
as, frequently, nuts of large size have very thick sheljs 
and thin kernels. If growing on tall trees the nuts 
selected for seed should be lowered to the ground by 
means of a rope, and not dropped in the ordinary w’ay. 
It is essential that they should be ripe, of rounded shape, 
with the longitudinal lines but little accentuated, and 
without any constriction at the hilum end, as this would 
indicate that they had been gathered before reaching 
maturity. To secure perfect ripeness before planting, the 
nuts should be kept for about a month, stored in heaps 
in the shade. 

Nurseries .—It is advisable to raise the young coconut 
palms in a nursery, and to transplant them to their per¬ 
manent quarters in the plantation. This practice admits 
of attention to such details as watering, shading, and 
protection, which would entail much more labour were 
the nuts planted in situ in the first instance. The site 
of the nursery should be on level ground near a good 
water supply, and the soil should be light and sandy. 
Weeds and growths of all kinds should be removed from 
the area, and the soil dug to a depth of about i8 in., and 
made into raised beds so as to afford perfect drainage. 
If the estate is large it is an advantage to have nurseries 
at different points, as this considerably lessens the labour 
involved in transporting the seedlings to distant parts of 
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the estate. Partial shade is necessary to the young palms 
during the early stages of their growth, and this may be 
secured by choosing a site for the nursery beneath tall 
trees whose lowest branches are well above the ground. 
If made in the open a trellis-work of bamboo or some 
light wood should be erected over the beds, on which 
palm leaves may be placed to afford the necessary shade. 
The latter is perhaps the better practice, as it admits of 
regulating the shade according to the requirements of the 
plants, and of removing it as soon as the young plants 
are sufficiently strong to stand the light. Shallow 
trenches should be formed in the beds about a foot apart 
and 6 in. deep, and in these the unhusked nuts should 
be placed about 6 in. apart. The nuts should be arranged 
in a horizontal position, with the hiluin (or stalked) end 
slightly raised. The space between the nuts should then 
be filled in with light, sandy soil until the nuts are covered 
for about two-thirds of their depth. After planting is 
completed the soil of the seed-beds should be kept con¬ 
stantly moist, but not saturated. In dry weather the beds 
should be watered about every two days, and a layer about 
6 in. deep of grass, straw, or trash should be placed over 
them to conserve the soil moisture. Another method of 
germinating the nuts, sometimes practised by native culti¬ 
vators, is by suspending them from bamboo rods in pairs 
several feet above the ground. The rods for this purpose 
are fixed to posts or trunks of trees in the shade. In 
due course the nuts germinate, and the young palms are 
then planted out in the ordinary wa3^ In the nursery 
germination takes place in from three to six months, and 
at the end of from ten to twelve months the young 
plants are ready for transfer to the plantation. The 
planting-out should be done during the rainy ::,^ason, 
and only the strongest seedlings with from three to four 
leaves should be selected, as weakly" seedlings seldom 
develop into strong and vigorous trees. It is advisable 
to plant in^ the nursery at least 50 per cent, more 
nuts than the number of trees required. This margin 
allows for failures in germinating and also supplies a 
reserve of young plants which can be utilised for filling 
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gaps in the plantation that may occur from various 
causes. 

Preparation of the Land .—The preparation of the land 
should be commenced during the dry season by cutting 
down and burning all trees and vegetable growth with 
which it may be occupied. After the first burning any 
branches and unburnt timber that remain should be 
collected together and stacked round stumps or large logs 
and again fired. If the land is flat and low-lying, subject 
to floods, or too retentive of subsoil moisture, it should be 
drained. Although the coconut palm requires abundance 
of moisture, it will not succeed if the roots are in contact 
with stagnant water, and it is usually advantageous to 
drain the land. The usual method of draining is to open 
trenches, which should take a direction according to the 
natural fall of the land ; a slope of about i ft. in 20 i^ a 
suitable gradient; if greater the fine top soil and artificial 
manures are liable to be washed away with the drainage. 
The depth of the trenches will depend upon the amount 
of subsoil moisture; their direction and distance apart 
will necessarily vary with the requirements of individual 
plantations. Along the Malabar coast of India there are 
hundreds of acres of waste marshy land that have been 
rendered suitable for coconut cultivation by drainage. The 
method adopted is to form parallel trenches and ridges, 
according to the natural fall of the land, the ridges being 
about 15 ft. apart from centre to centre. The soil taken 
out when forming the trenches is used to make the ridges, 
which are usually raised about 3 ft., the height varying 
according to the depth of the subsoil moisture, and have 
a minimum width of 3 ft. at the top. Along the ridges the 
young coconut palms are planted in pits prepared to 
receive them. 

Lining and Holing .—The estate, having been cleared 
and drained, should next be divided into blocks of known 
dimensions and roads provided for the transport of manures 
and produce. There are many advantages iij having the 
estate arranged on a definite plan from the commencement, 
not the least being the simplification in the work of sub¬ 
sequent management. A fence to exclude cattle from the 
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estate should also be provided, as if cattle intrude while 
the palms are small they cause a considerable amount 
of damage. The lines should be made from 25 to 30 ft. 
apart each way ; the former distance allows about seventy- 
five and the latter forty-eight trees per acre. The distance 
may be regulated according to the fertility of the soil, but 
should not in any case be less than 25 ft. The preference 
amongst modern planters is for a distance of 30 ft. from 
plant to plant. It is essential that the distance should 
be such that the leaves of the mature trees should have 
ample room to develop without intercrossing, and in regard 
to this it is well to remember that the stems usually incline 
at an angle of about 45° from the vertical. In a permeable 
soil the roots of the fully developed palm spread for a 
distance of from about 18 to 20 ft. or more from the base 
of the stem : consequently the roots of trees that are planted 
too closely soon intercross and compete with each other, 
and when this happens the yield of nuts becomes small 
and of inferior quality. The holes for planting should be 
3 ft. across, and should be opened out to a depth of 
from 2 to 3 ft., according to the nature of the subsoil. 
In heavy soils the planting should be shallow. The top 
soil taken from the hole should be mixed with ashes 
and replaced to within a foot of the original level. Some 
planters recommend the addition of sea-sand to form a 
light and permeable medium for the roots of the young 
palm. 

Planting .—The seedling should be lifted carefully from 
the nursery beds, and any roots that are damaged should 
be cut back. A small hole should be made in the centre 
of the large one, and in this the nut, which is still 
attached to the young plant, should be placed and co’’ered 
for about three parts of its depth. The soil should 
not be made level at the time of planting, but a basin¬ 
shaped depression should be formed round the young 
plant. As growth progresses this will become filled with 
fine sandy soil washed in by the rains, or it may sub¬ 
sequently be made level by means of a top-dressing of 
light, rich soil. 

A modification of the foregoing system of planting is 
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recommended by some planters. This consists of trans¬ 
planting the seedlings from the seed-beds to a piece of 
good land that has been well dug and manured. The 
seedlings are planted from 3 to 6 ft. apart, according to 
the length of time it is intended they should remain, and 
are kept well watered and free from weeds and pests. 
Under a system of good culture they make rapid growth, 
and when from two and a half to three years old they are 
lifted and transplanted to their permanent positions. This 
system admits of a selection of the best seedlings from the 
seed-bed for transplanting to the nursery, and of a further 
selection for forming the permanent plantation. It also 
permits of a longer period being devoted to clearing, 
draining, and otherwise preparing the estate, to receive 
the young palms. It is further claimed for this system 
that the young palms, being stronger and more vigor®us 
than seedlings, are better able to take advantage of the 
virgin soil of the clearing and to outgrow all competing 
vegetation. On the other hand, there is an extra amount 
of labour and care involved in planting trees of such a 
size, and, if experienced labour is not available, there is 
liable to be a serious check to growth caused by careless 
transplanting. 

Maintenance ,—After the whole selected area has been 
planted attention should be devoted to maintaining the 
growth of the young palms. The seedlings should be 
watered during dry weather until their roots have pene¬ 
trated to a sufficient depth to enable them to obtain a 
supply of moisture from the subsoil. A slight shading 
is sometimes beneficial to the young plants during the 
first year after planting, and this may be aflForded by 
growing another crop between the lines. Maize has been 
found suitable for this purpose, as it docs not grow too 
tall and its leaves do not produce too dense a shade. Any 
gaps that appear in the lines should be filled by trans¬ 
planting seedlings from the nursery. Plants that are 
not making satisfactory growth should be^ assisted by 
watering if necessary, cultivating the soil so as to 
encourage the roots to spread, and by the application 
of a dressing of cattle manure. Trees that are making 
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satisfactory growth need not be manured during the early 
stages of growth, as this is liable to cause luxuriant 
vegetative growth and to retard the fruiting. It has not 
hitherto been the general practice to keep the whole area 
of the plantation clean from the commencement. The 
method of cultivation usually adopted is to allow the 
natural vegetation to occupy the land between the lines 
and to clear a circular space round each coconut palm. 
This space is extended each year as the plants increase 
in size, until the whole area has been cleared. By this 
method, at the end of the fifth year after planting, all 
growths should have been removed, with the exception 
of grass, which is sometimes allowed to grow for grazing 
purposes. Sometimes, in order to lessen the cost of 
maintenance until the coconut palms commence to yield, 
catch crops are grown between the lines. In modern 
practice, however, it is found advisable to keep the whole 
area of the plantation clean from the commencement, 
so as to give the palms the full benefit of the soil, 
and to grow between the lines only leguminous crops, 
which are partly grazed or turned in as “ green manures.'’ 
The soil around the young palms is hoed or dug about 
every three months if the land is stiff, to keep down weeds 
and to produce a permeable soil which the roots of the 
palm are able to penetrate easil}\ A shallow ploughing 
of the whole area is given to turn in the “ green manures,” 
and the disk plough is also used periodical!}’, care being 
taken not to disturb the roots of the trees by ploughing 
too deeply or to injure the trees by working close to the 
stems. 

Subsidiary and Catch Crops ,—When catch crops are 
growm, those that do not unduly exhaust the soil or shade 
the young trees should be chosen, and the land shoyid be 
well manured, or the coconut palms are liable to suffer 
by deterioration of the soil. In deciding on a suitable catch 
crop, preference should be given to those for which there 
is a ready sale or a local demand, and if possible a legu- 
nnnous crop should be chosen. Amongst others that have 
been found suitable for this purpose are the following: 
Sweet potatoes; cassava, which is rather exhaustive, and 
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requires heavy manuring; ground nuts {Arachis hypog<xa), 
a leguminous crop, the fruits of which are liable to attract 
animal pests; cotton ; pine-apples; coffee, suggested for 
cultivation in the Malay Peninsula; taro, and any of the 
pulses, the seeds of which may be harvested and the stems 
ploughed into the soil. 

When the canopy of leaves becomes too dense the 
cultivation of secondary crops has to be abandoned, and 
cattle may then be tethered beneath the trees to graze. 


Harvesting 

The coconut palm commences to yield when about seven 
years of age, or sometimes earlier if grown on a sandy soil. 
The average annual yield, when the trees are in.„full 
bearing, varies from fifty to seventy nuts per tree, if good 
cultivation and manuring have been practised ; but a much 
smaller yield is derived from trees that are crowded and 
neglected. The crop depends largely upon the variety 
cultivated, the soil and situation of the plantation, the 
cultural care bestowed upon the trees, and the absence 
of animal and insect pests and fungoid diseases. Indi¬ 
vidual trees have been known to yield from 150 to 200 
nuts a year. The flower-spathes are produced in succession 
throughout the year; consequently trees in bearing carry 
flowers and fruit that are in various stages of development. 
This fact necessitates judgment on the part of the gatherer, 
as only those nuts that are ripe should be gathered if 
required for making copra of good quality. The nuts are 
produced in bunches of from ten to twelve or more nuts 
each. In the case of trees that are not too tall, a knife 
attaehed to a bamboo rod is used to obtain the nuts, but 
this method is not recommended, as frequently immature 
nuts are detached with those that are ripe. A more 
common and better method of harvesting is for native 
gatherers to climb the trees and throw dowi\ the ripe nuts. 
It is estimated that when the estate is in full bearing, one 
coolie can harvest 400 nuts a day. The advantage of this 
method is that it enables the gatherer not only to select the 
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ripe nuts for harvesting, but also to remove dead leaves, 
flower-stalks, spathes, and ant-nests from the crown of the 
tree, and to search for beetles and other insect pests. In 
a few countries the ripe nuts are allowed to remain until 
they fall naturally from the trees. To facilitate climbing 
it is the common practice to notch the trunk of the tree 
in order to provide footholds for the climbers. Notches 
should not be made in young trees, but only in those that 
have a hard, woody trunk. The notches should be shallow, 
and should on no account reach the soft inner portion of 
the trunk, or they are liable to start disease. The lower 
cut of the notch should slope outwards, so that moisture is 
not retained. 

Hulling .—The removal of the outer fibrous husk of the 
coconut, known as hulling, is effected by striking the fruit 
on the pointed end of an iron bar or piece of hard wood 
fixed firmly in the ground. A sharp blow, followed by 
a dexterous twist, loosens the tough fibrous material, 
which is then easily removed. It is estimated that one 
coolie can hull about 1000 nuts a day. On modern 
estates machines capable of decorticating about 500 to 
1000 nuts per hour are now employed. The husks are 
left by the machines in the best possible condition for 
the extraction of coir fibre. 


Cost of Forming a Plant.\tion 

The cost of forming a coconut plantation and of main¬ 
taining it until it reaches the producing stage naturally' 
varies in different localities, being influenced mainly by the 
price or rent of land, the character and condition of the 
soil, and the supply and cost of labour. 

The following estimate of the cost of opening up and 
bringing into bearing a coconut plantation of 500 acres in 
the coast districts of the Federated Malay States is quoted 
by the Government Inspector of Coconut Plantations 
{Bulletin No. i i, 1910, Dept. Agric., F.M.S.)\ 
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Eocpenditure, Straits 

dollars.^ 

First Year. Premium 1,500, quit rent 500, survey fees 500, felling 
6,000, draining 6,000, seed 2,750, fencing 1,500, 
lining and planting 1,000, coolie lines 500, bungalow 
1,200, tools 250, stationery 100, medical 1,500, 
weeding, first six months at 150 per acre, contin- 



gencies 1,000, superintendence 3,600 

. 32.400 

Second Year. 

Rent 500, weeding 

6,000, superintendence 

3.600, 


medical and contingencies 2,000 

. 12,100 

Third Year. 

Ditto ditto 

ditto 

. 12,100 

Fourth Year. 

As above, but weeding only 3,600 

. 9.700 

Fifth Year. 


„ 3,coo 

. 9.»oo 

Sixth Year. 

Rent 1,000, weeding 

3,000, superintendence 

3,600, 


picking 300, curing 

1,130, transport 1,130 

. 10,160 

Seventh Year. 

Ditto ditto 

ditto 

14,800* 

Eighth Year. 

Ditto ditto 

ditto 

. 17.300* 

Ninth } ear. 

Ditto ditto 

ditto 

19,400* 



Grand total 

8137,060 

' I dollar = 

2S. 4 ^/. 




The increased cos/^ in these years an' due to the extra cost 0/ pit kiny^t eUa^fis the 
plantation comes into bearing. 

Returns. straits 

dollars. 

Sixth Year. 10 nuts per tree — 1,130 piculs of copra at $8 oo per 

picul (220 nuts to the picul .9»o4C> 

Seventh Year. 30 nuts per tree = 3,400 piculs of copra at ^8 00 per 

picul.. . 27,200 

Eighth Year. 40 nuts per tree = 4,500 piculs of copra at 38 oo per 

picul.36,000 

Ninth Year. 50 nuts per tree = 5,650 piculs of copra at $800 per 

picul. 45,200 

Grand total ^117,440 

I piciu = 133J lb. 

{To be continued.) 


CULTIVATION, PREPARATION, AND UTILISA¬ 
TION OF HEMP AND HEMP SEED {CANNABIS 
SATIVA) 

The common hemp plant is known botanically as Cannabis 
sativa, Linn. The genus Cannabis is morfotypic, and in 
Engler’s system of classification is included in the Natural 
Order Moraceae, sqb-order Cannaboideae. The plant occurs 
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in a wild state in Central Asia and in cultivation in 
temperate and tropical regions of both hemispheres. In 
addition to the well-known hemp fibre obtained from the 
stems, the hemp plant produces an oil-yielding seed, and 
in warm countries a resinous juice of an intoxicating 
nature that exudes from or, is contained in, the stalks, 
leaves, and flowers, and which, under several forms, such 
as bhang,” ganja,” or charas,” constitutes one of the 
most characteristic narcotics of Eastern countries. 

The term hemp is unfortunately applied to diverse 
fibres that have no affinity to true hemp, and to this is 
due the confused statements regarding hemp, especially 
in statistical returns, where frequently no descriptive 
prefix is used. A few of the commoner fibres known as 
hemp are enumerated in the following list, the botanical 
names of the plants from which they are derived being 
given in brackets : 

Bowstring hemp {Sanscvicria sp.). 

Deccan or Ambari hemp {llibiscKs cafinabinus), 

Manila hemp {Musa textilis). 

Mauritius hemp {Fiircrcra gigantca). 

New Zealand hemp {Phormium tenax). 

Sisal hemp {Agave rigida var. sisalana). 

Sunn or San hemp {Crotalaria jiincca). 

Tampico hemp {Agave heteracautha). 

The common hemp plant is an annual, varying in 
height from 4 to 8 ft., sometimes under cultivation attain¬ 
ing 10 ft, or under exceptionally favourable circumstances 
even 20 ft. 7 'he stem is erect, more or less branched if 
allowed space for development, and is furnished with 
leaves that are palmately divided into lobes, which vary 
from five to nine in number and have serrate margins. 
The lower leaves are opposite, the upper alternate a'ld 
borne on slender grooved petioles. The plants are dioe¬ 
cious—that is, the male and female flowers are borne on 
separate plants. The flowers are yellowish-green in colour, 
small, and inconspicuous. The male flowers are numerous, 
produced in terminal and axillary drooping panicles; 
they consist of a perianth of five segments which are 
^JiDost free ^nd hve ^tarnens with slender filarqent^ 
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arranged opposite the perianth segments. The female 
flowers are fewer in number than the male, and are 
borne on short, rather crowded axillary bracteate spikes; 
the perianth consists of a single leaf enclosing the ovary 
and opening at one side; the ovary is ovoid, containing 
a single pendulous ovule, and is surmounted by two long, 
thread-like stigmas. The fruit, usually spoken of as “ the 
seed,” is a smooth brownish-grey achene covered with 
net-like markings; the seed completely fills the pericarp, 
and contains a curved embryo, rich in oil. The female 
plants are taller and stronger than the male, and require 
a longer period to attain full development. The stems 
are hollow or possess a soft pith surrounded by brittle 
material consisting chiefly of cellular tissue and woody fibre, 
and known as the “core,” “reed,” “boon,” or “shieve"; 
outside this is the bark, composed chiefly of fibres extend¬ 
ing in a parallel direction along the length of the stem. •• 

As in the case of flax (see this Bulletin, 1911, 9 , 355) 
the hemp plant adapts itself in a marked manner to 
diversities of climate, and is found in cultivation in the 
tropics and also under the climatic conditions that obtain 
in Northern Russia. It is, however, readily injured by 
frost when young, and in temperate climates can only 
be grown in situations where the short summers are 
sufficiently warm to bring the plants to maturity rapidly. 
In temperate climates the hemp plant is grown chiefly 
for fibre, and sometimes for seed, but in warm countries 
such as India the drug (Indian hemp) is the chief product, 
and the fibre and seed of secondary importance. 

Hemp is cultivated for fibre in most European countries, 
but most extensively in Poland and central and southern 
European Russia, which are the chief hemp-exporting 
countries of the world. It is also grown to a consider¬ 
able extent in Germany, Austro-Hungary, Servia, France, 
and Italy, the fibre produced in the last-named country 
being considered the finest in commerce. In England it 
was formerly grown to a small extent in Lincolnshire 
and at Holderness, in Yorkshire, its cultivation being 
restricted to the cool, moist alluvial soils of the east 
coast. 
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In Africa it is met with both on the east and west 
coasts, and to a certain extent in the interior. In the 
United States of America its cultivation is confined chiefly 
to the “ blue-grass ” region of Kentucky, although during 
recent years it has been grown in neighbouring States, 
notably in California, Illinois, and Nebraska. In South 
America it is grown in Chile and Mexico. 

It is widely grown in India, and is a common plant 
in native gardens and in the neighbourhood of villages. 
Its systematic cultivation is confined chiefly to the Hima¬ 
layas at elevations of from 3,000 to 7,000 ft., and the belt of 
country lying immediately beneath. It is largely grown 
in China and Manchuria, and also in Japan. 

The following table, so far as returns are available, 
shows the area under hemp and the amount of seed and 
fibre produced in the principal countries where the 
systematic cultivation of hemp is practised : 


Area. 

Aires. 



1908 

1909 

Austria 

63.675 

58,976 

Bulgaria 

8,183 

7-454 

Chile . 

1,277 (seed) — 

620 (fibre) — 

France 

37.124 

— 

Germany 

8,736 (1900')— 

Hungary 

*58,643 

— 

Italy . 

Japan. 

259,000 

32,421 

(1895*)- 

Roumania . 

12,115 

15,961 

Russia (European) 

— 

3.120,587 

Poland . 

— 

15.474 

Finland . 


— 

Caucasia. 

— 

34,309 

Siberia & Steppes — 

214,099 

ocrviai. • 

32,500 (1906.) — 


Production. 

Cwt. 



1908 

1909 

(seed 

267,005 

283,796 

(fibre 

383,622 

350,952 

(seed 

19,2 _ 

— 

(fibre 

19.373 

— 


9.994 

— 


11,840 

— 

I seed 

149.124 

— 

(fibre 

275,972 



(seed 397,476 — 

(fibre 1,037,368 — 

fibre 1,489,668 — 

168,700 — 

(seed 61,622 76,593 (bushels) 

(fibre 30,586 32,796 (cwt.) 

(seed — 9.852,555 

(fibre — 9,100,480 

(seed — 89,043 

) fibre — 81,679 

6,588 (1907 *) 
seed — 82,497 

fibre — 118,363 

(seed — 525,600 

\ fibre — 442,974 

fibre 162,134(1906*) 


' More recent figures not availaok* 


7 
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Soil and Climatic Conditions 

While hemp will grow on almost any kind ol soil in 
countries where the climate is mild and the atmosphere 
humid, it is necessary, for its successful cultivation as a 
fibre crop, to employ a rich, deep, light soil that has been 
well cultivated and manured, and which contains a large 
amount of humus. Stiff, cold cla3’S are found to be un¬ 
suitable, as also are shallow soils of a light, dry nature. 
Alluvial soils such as are found in river valleys are well 
adapted to the hemp crop, and in the United States of 
America well-drained limestone soils are said to be the 
most suitable. The finest Italian hemp is grown on rich, 
strong loams that have been brought into a friable con¬ 
dition b}’ cultivation and manuring. A good supply of 
subsoil moisture is an important factor, as the hemp crop 
is liable to receive a check and to become woody tf it 
suffers from drought. A crop of short, scrubbj' hemp is 
almost worthless. 

Cui.TIV.\TU).N 

Preparation of Soil .—The soil intended for a hemp crop 
should be thoroughly prepared bj* deep ploughing in late 
summer or autumn, followed in spring by repeated harrow¬ 
ing and rolling to produce a fine surface tilth. In some 
Continental countries a combination of ploughing and dig¬ 
ging is practised to bring the soil into a suitable condition. 
When this is carried out the bottom of each furrow made 
by the plough is dug bj"^ hand and the soil is broken up 
to a considerable depth. The roots of the hemp plant 
can penetrate such a soil easily and obtain a supply ot 
subsoil moisture during periods of drought. 

Although a good supply" of moisture is required by the 
hemp crop, it is necessary to drain land that is liable to 
become water-logged. 

Mantircs .—If the soil is poor or of a light character 
it should receive a heavy dressing of farmj’ard manure, 
or, if this is not procurable, a “ green manure ” crpp should 
be turned in. It is also an advantage to the hemp crop 
if it is made to follow legumes, as the latter leave the soil 
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rich in nitrogen, which is the principal requirement of 
hemp. Analyses of the ash of the hemp plant show that 
the principal soil constituents removed by the crop are 
lime, potash, and phosphoric acid. To replace these the 
soil should receive dressings of chalk, gypsum or gas-lime, 
wood-ashes, and the cake which remains after hemp seed 
has been pressed for oil. The leaves of the plants and 
all other refuse, including that resulting from the retting 
and scutching processes, should also be returned to the 
soil, which may then be cropped with hemp for a number 
of years in succession without showing signs of exhaus¬ 
tion. Rotation with other crops is, however, advisable, 
and becomes necessary in cases where the crop has been 
attacked by the root-parasite Orobanche pmnosa, which 
sometimes causes considerable damage. On the Continent, 
farm^'ard manure and various other fertilising substances 
are applied, such as feathers, hoofs, dried blood, animal 
charcoal and night-soil, and as superficial dressings, fowl- 
manure, guano, and oil-cake refuse. Experiments in the 
United States have shown that a top-dressing of 160 lb. 
of nitrate of soda per acre increased the fibre yield by 
300 to 400 lb. per acre, whilst a mixture of 160 lb. of nitrate 
of soda and 160 lb. of chloride of potash gave an increase 
of from 400 to 500 lb. of fibre per acre. 

Solving .—It is advisable to sow hemp seed as earl^- 
as possible in spring after danger from late frost is over. 
By early sowing the young plants benefit by the warm 
rains usually experienced in early spring, and thej' make 
sufficient growth to shade the ground and so conserve the 
soil-moisture before the summer sun becomes powerful. The 
usual month for sowing is April, but earlier or later dates 
are chosen according to the conditions that prevail locally. 
The quantity of seed sown per acre, if the crop is intended 
chiefly for fibre, depends mainly on the quality of the fibre 
desired. The finest fibre is produced by plants that have 
stood thickly on the ground, that derived from thin stands 
being of coarser texture. In the United States of America, 
vvhere the fibre produced by the hemp crop is largely 
used for cordage and coarse textiles, the rate of sowing 
is about one bushel per acre. In the case of some of the 
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European countries where the finest textile hemp fibre is 
produced as much as three to four bushels per acre is 
sometimes sown. 

The usual method of sowing hemp, where only small 
areas are concerned, is to broad-cast the seed by hand, 
but on a larger scale machines are now frequently 
employed for broad-cast sowing. The broad-cast method 
is said to be essential for the production of fibre of fine 
quality, as the stems of broad-cast plants shade each other 
equally and an even and uniform quality of fibre is pro¬ 
duced. Machine sowing in drills is commonly practised 
in the United States, the best results being obtained by 
using a 7-inch wheat drill and running in both directions. 
The drilled seed is planted about 2 in. beneath the surface 
of the soil, and after the drilling operation is completed 
the land is harrowed and rolled. It is claimed that the 
stand of plants resulting from drilled-in seed is much more 
uniform than that from seed broad-casted by hand. One 
explanation of this result is that the drilled-in seed, 
being planted at a uniform depth, can obtain a sufficient 
supply of moisture to effect immediate germination, and 
to start the seedlings evenly. On the other hand, with 
shallow or irregular planting, the germination of some of 
the seeds is frequently delayed and an uneven stand is 
produced, resulting in an irregular crop. Under favour¬ 
able circumstances the seed germinates in from seven to 
twelve days. It is necessary to protect newly sown hemp 
seed from the depredations of birds, which are extremely 
fond of it. 

In selecting seed for sowing, care should be taken to 
obtain fresh, plump, heavy seed of a bright grey-green 
colour, that has been well ripened and properly stored. 
Owing to its oleaginous nature hemp seed quickly loses 
its vitality, and if stored in bulk it is liable to “ heat,” 
and so is rendered useless for planting purposes. Im¬ 
mature seeds of light weight usually fail to germinate, or 
produce only weakly seedlings. Should there be any 
doubt as to the germinating power of the seed, a trial 
should be made by sowing 100 seeds in a box or flower¬ 
pot filled with light soil and placed in a warm position. 
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and counting the number of seeds that germinate. The 
rate of sowing can then be regulated according to the 
percentage of good seed. 

It is found necessary to renew the stock of seed at 
frequent intervals, as the conditions under which hemp is 
grown for fibre purposes cause deterioration in the stock 
after it has been in cultivation for a few years. A number 
of varieties of the hemp plant are recognised, but it is 
difficult to keep them true to type, as the varieties cross 
readily. To obtain pure seed of a particular variety it 
must be grown in an isolated position or in a locality 
where no other kinds are cultivated. Indian seed is 
usually preferred for replenishing European stock, and in 
the United States of America Chinese seed is used for 
this purpose. The first yield from newly imported seed 
is said to be inferior to those produced by later crops. 

IVeeding and Thinning-out .—After germination little 
cultivation is required beyond weeding during the early 
stages of growth and thinning out the seedlings if they 
come up too thickly. The latter operation is sometimes 
necessary in the case of broad-cast sowings carried out by 
inexperienced hands. The seeds, having oeen unevenly 
distributed, give rise to patchy stands which, unless regu¬ 
lated by thinning, would result in irregular crops of stems. 

After the seedlings have reached a height of from 8 in. 
to a foot, weeding may be discontinued, as hemp stands so 
thickly on the ground and grows so tall that it is able to 
crowd out all weeds. For cleaning land that has become 
foul, and leaving it in the best possible condition for 
subsequent cultivation, hemp is considered one of the most 
effective crops. 


Harvesting for Fibre 

• When fibre alone is required the two sexes of the hemp 
plant are harvested at the same time; but when seed is to 
be obtained in addition to the fibre, the male plants are first 
iiarvested and the female plants allowed to remain for a 
further period of from twenty to twenty-five days in order 
to mature the seeds. The male plants are ready to harvest 
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as soon as the flowers have shed their pollen, when the 
plants are turning from deep green to a light brown colour, 
and before they become yellow. The usual method of 
harvesting the male plants is to uproot them singly by 
hand-pulling, after which they are tied into bundles and 
suspended by their root-ends from a horizontal rail, until 
dry, when they are ready for retting. The fibre derived 
from male stems is said to be superior in quality to that 
obtained from female plants that have been allowed to 
produce seed. 

The seed-yielding female plants are ready for harvesting 
as soon as some of the seed has reached maturity. If 
allowed to stand too long before being harvested the fibre 
is liable to become coarse. The fibre-yielding female 
plants are ready for harvesting as soon as the flowers have 
faded, and the leaves show signs of yellowing and the 
basal parts of the stems assume a whitish colour. Wlien 
both sexes are harvested together the plants are either hand- 
pulled or cut by means of a sickle-shaped tool. The former 
method is usual in countries where fine textile fibres are 
produced. Although most of the hemp grown in the 
United States is still cut by hand, reaping machines are 
occasionally used for this purpose. The cost of labour is 
greatly reduced by the use of machines, but the yield of 
fibre is not so heavy. The lower part of the stalk is said 
to yield the best fibre, and it follows, therefore, that if a 
long stubble is left, as is the case when machines are 
employed, a quantity of the best fibre is lost. 


PRi:i'.\R.vno.N OK IIkmr 

Hemp consists of the bast tissue surrounding the central 
woody column of the stalks. In order to free the fibre 
from the gummy or pectous substances with which it is 
encrusted, and thus facilitate its removal, the stalks are 
subjected to the process of retting. 

Before the stalks are retted they are sometimes dried. 
In Italy it is usual to lay them down in a fairly shady 
place, and allow them to remain exposed to the air for 
from four to six days, turning them over occasionally. In 
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some districts the stalks are hung up on a sort of frame. 
The roots and ends of the stems are then cut off, and the 
branches and leaves are removed by beating with sticks. 
The stalks are then sorted according to length, and made 
up into bundles, each containing ten or twelve. The 
bundles are placed root-end downwards in cone-shaped 
“ shocks ” to undergo further drying. 

In France and some other countries the stalks arc not 
dried before retting; but after the roots and tops have 
been cut off they are made into bundles, and retted imme¬ 
diately. 

Retting .—This process consists essentially of submitting 
the stalks to the action of water so that a kind of fer¬ 
mentation is set up. For an explanation of this process, 
and an account of the changes involved, reference should 
be made to the article on flax (this Buu.nxi.N, 1911, 
9, 3731- 

Hemp is retted by three different methods, known as 
“ water-retting,” “ dew-retting," and “ snow-retting.” The 
extent to which the retting is allowed to proceed has a 
great influence on the strength and pliability of the fibre; 
hemp intended for the manufacture of fine textiles should 
therefore be retted more than that for coarser goods, 
whilst fibre for cordage purposes should be retted least 
of all. The progress of the operation can be readily 
ascertained by drawing the thumb-nail along a stalk from 
the root-end to the top; when the fibre readily strips off 
the stem, the retting has proceeded to a sufficient extent. 
If the fibre is over-retted it is rendered weak and brittle, 
and it is therefore of the utmost importance that the 
stalks should be withdrawn at the right moment. For 
the accurate determination of this point a good deal of 
experience is necessary. 

Water-retting is practised in Italy and in parts of 
France, and may be effected either by still or running 
water. Soft water gives the best results. Water con¬ 
taining iron must on no account be employed, as it causes 
fibre to assume a rusty colour. The duration of the 
process depends on the temperature of the water, the 
state of the weather, and the quality of the hemp stalks. 
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but is roughly from one to three weeks. If the atmo¬ 
spheric temperature is very high it is well to run off some 
of the water and replace it by a fresh supply. The retting 
water should not be used more than once if the best 
results are to be obtained; but if it cannot be changed, 
and has to be used for a second or third retting, its retting 
power is diminished, and the resulting fibre is usually 
of inferior quality and has a green colour. In some cases 
the retting is carried out in pools or ditches, 3 or 4 ft. 
deep, and of varying length and breadth. The bundles 
of hemp are laid at the bottom of the pool, covered with 
straw or sods, and loaded with stones or logs of wood. 
Stagnant water is said to yield softer fibre than running 
water; the colour of the product in the former case is 
inferior, but it can be improved b^^ subsequent treatment. 
In some hemp-growing districts the process is conducted 
in basins situated at different heights, so that a small 
stream constantly trickles down from one to another. In 
certain of the larger undertakings in Italy the ordinary’ 
pools or ditches are replaced by special retting pits or 
tanks, lined with oak-planks or with bricks, whilst in some 
parts of France pools lined and floored with cement are 
employed. 

River-retting is considered in P'rance to give better 
results than pool-retting. The bundles of hemp are floated 
in the stream, and covered with boards loaded with stones. 

After the retting is finished the stalks are washed 
with fresh water and dried by exposure to the sun and 
air. In Italy the bundles are opened and the stalks are 
stood on the grass, root-end downwards in pyramidal 
shocks. In certain other countries the hemp is spread 
out evenly in a field, and left for three weeks or more, 
being turned over with light wooden poles every three 
or four days. If showers of rain occur during the drying 
period considerable injury is likely to be effected, as the 
fibre is caused to lose a good deal of its lustre and to 
become harsh. In order to avoid accidents of this kind 
the stalks are sometimes dried at a moderate temperature 
in bakers’ ovens or in brick-kilns. When the hemp is 
quite dry it is tied up again in bundles, conveyed to a 
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barn or rick, and kept as dry as possible until required 
for the further processes of preparation. 

Dew-retting is generally adopted in the United States 
and in parts of France. The stalks, after being allowed 
to stand in shocks for a few days, are spread out carefull}^ 
in long rows in the fields of stubble from which they have 
been cut, or on closely cropped pasture land. They are 
here subjected to the action of the rain and dew for a 
period varying from two to ten weeks, and are turned 
over at intervals. If necessary an occasional watering may 
be given. In warm, rainy weather the hemp is liable to 
ret somewhat rapidly, and the risk of loss is thereby 
increased, as it is often difficult to turn the stalks whilst 
the rains continue. The result is that the fibre becomes 
retted unevenly, and much of it may be over-retted. The 
occurrence of light, warm showers soon after the hemp 
has been spread out, however, is of value to start the 
retting process. It is considered in the United States that 
although water-retted hemp is of lighter colour and finer 
texture, and commands higher prices than the dew-retted 
fibre, it is nevertheless not so remunerative, as it requires 
a larger amount of labour, and the use of e.\pensive retting 
tanks. 

Snow-retting is sometimes practised in Russia and 
Sweden. After the first fall of snow, the dried hemp-stalks 
are spread out and allowed to be covered by subsequent 
falls. They are left until the spring, and then, after the 
snow has melted, are generally found to be sufficient!}’ 
retted. 

The process of extracting hemp in Japan differs widel}’ 
from the three methods described above. The stalks are 
tied into bundles, submitted to the action of steam for a 
few minutes, and then dried in the sun. They are uose- 
quently dipped into water and again exposed to the sun for 
a few days. The bundles are now thoroughl}" wetted b}'^ 
plunging them into water, and are then heaped on a thick 
layer of straw mats in a barn and allowed to undergo a 
moderate fermentation. The arrangement of these heaps 
and the regulation of the fermentative process so as to 
obtain the best results demand considerable skill. After 
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the fermentation has proceeded to a sufficient extent, the 
fibre is stripped oflF by hand and immersed in water. The 
epidermal tissue is removed by scraping the product by 
hand with a special implement, and the fibre is hung on 
bamboos to dry in a well-ventilated barn. The product 
obtained by this means consists of thin, smooth, pale straw- 
coloured ribbons. 

Breaking and Scutching .—These processes are carried 
out in a very similar manner to those described in the case 
of flax (this Bulletin, 1911, 9 , 376). The greater part ol 
the hemp of commerce is broken by wooden hand-breaks. 
The woody core of the stalks is crushed between the heavy 
jaws of this implement, and the “boon" or “shievc" is 
afterwards removed by a simple beating or scutching 
process. Sometimes breaking machines, composed of one 
or more pairs of fluted rollers, are employed. 

Structuri; .and Properties of Hemp Fibre 

Hemp appears in the market as narrow, ribbon-likc 
strands of a length varying from 3 to 6 ft. The colour of 
the product depends on the manner in which it has been 
prepared and dried, and ma}' be nearly white, of a straw 
tint, green, brown, pale or deep grey, or nearly black. 
The fibre is very strong and durable, and is not rotted by 
Avater. It cannot be bleached satisfactorily, and is there¬ 
fore generally used in the unbleached state. Hemp is 
longer, more rigid, and coarser than flax; it does not con¬ 
sist of such a pure form of cellulose as the latter, but is 
more cuticularised. On account of its lack of elasticity 
and flexibility, it is rarely used for the manufacture of 
fine textiles. 

The ultimate elements of which hemp is composed 
appear under the microscope as prosenchymatous cells 
or fibres of somewhat irregular shape; at certain points 
in their length they are flattened and at other places 
cylindrical. The cell-wall is much more variable in thick¬ 
ness than that of flax. The fibres vary in length from 0 2 
to 2'2 in., with an average of about 0 9 in.; and in diameter 
from 0 0005 fo 0 0015 in., with an average of 0 0007 in. The 
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lumen is generally fairly wide, but becomes narrower 
towards the end of the fibre, and is practically free from 
cell-contents. The surface of the fibre bears numerous 
striations, but does not present nodes such as are visible 
in the case of flax. The fibres are forked at the ends, and 
this character enables hemp to be readily distinguished 
from flax. 


YlCLl) .\ND COMMllRCIAL VaLUE 

The yield of hemp amounts to about 25 per cent, of the 
dry stalks, and the product when combed furnishes about 
65 per cent, of spinning fibre, the remainder being obtained 
in the form of tow. 

The commercial value of hemp depends to a large extent 
on the colour and lustre. The nearly white and pale grey 
are regarded as the best, the greenish-coloured next, whilst 
the soft yellowish kinds are the least valuable. 

The best hemp of commerce is the Italian variety, 
especially the Bolognese product, which is distinguished 
by an excellent colour, a silky lustre, a length of 6 ft. 
or more, and a fla.x-like softness. Next to Italian hemp 
stands the French fibre, particularly that of Gi enoble. The 
Russian kinds are rather coarse, but are of great strength 
and durability. The hemp of the United States generally 
resembles that of Russia. 

The chief uses to which hemp is applied are the manu¬ 
facture of ropes, cables, twine, nets, sail-cloth, canvas, and 
tarpaulins. The fibre is also used for the warps of carpeting 
materials. 

Specimens of various commercial grades of hemp are 
on exhibition at the Imperial Institute in the Reference 
Collection of Standard Commercial Products. 

An interesting account of the market conditions pix . ail¬ 
ing for Italian and Russian hemp during 1911 is given in a 
circular issued recently by Messrs. Wigglesvvorth & Co., 
which is reproduced below in a slightly modified form : 

The past year has witnessed the highest prices that have 
ytt been recorded for Italian hemp. The crop of 1910-11 
was a small one. The demands of spinners proved to be 
inordinately heavy as compared with the supply, and values 
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were forced up rapidly to a figure which was held generally 
to offer a strong inducement to growers to extend cultiva¬ 
tion largely. It was evident that there would be an exceed- 
ingly good demand for Italian hemp in the coming season, 
and that the spinning industry could make use of a large 
supply, especially as their stocks were greatly reduced. 
In effect a larger area was planted and, in the early 
summer, with the anticipation of a generous crop, the new 
product was offered at a heavy discount, and a fair amount 
of business was thus induced. 

The abnormal heat of the summer of 1911 created a 
change in the situation which few suspected until the actual 
retting and preparation of the hemp were accomplished. 
The market was taken completely by surprise when it was 
discovered that the plant contained but little more than 
one-half of the normal percentage of fibre, and that of 
inferior quality. The few shippers who had prudently 
contracted with growers for forward supplies found that 
where 500 tons were expected little more than 250 tons 
were received. The Italian mills were not slow to realise 
the seriousness of the situation. They entered the market 
without a moment’s hesitation, and bought almost regard¬ 
less of price. The active competition tor supplies forced 
prices upwards at a sensational rate. Between the opening 
of September and the middle of October a rise of £16 per 
ton was recorded, the grade known as " PC” reaching £61 
per ton. With the outbreak of war in Tripoli, financial 
pressure was put upon traders and speculators by the 
banks, who found it necessary to call in their resources, 
and the inevitable reaction followed. In the quiet period 
that ensued, shippers and buyers abroad obtained a chance 
of securing some supplies, the market gradually relapsing 
as low as ;^S3 per ton for " PC." Many spinners availed 
themselves of this opportunity, and the stock in Italy fell 
rapidly under the demand to the smallest proportions that 
can be remembered for this time of year, leaving the 
demand for certain grades unsatisfied. There can be little 
doubt that the expedition to Tripoli itself has stimulated 
the consumption of hemp in Italy. The export of Italian 
hemp has thus been greatly hampered, the local mills 
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finding no hardship in paying higher prices than the 
outside markets could aflford. 

The course of the Russian hemp market has been much 
less exciting, but the same conditions have applied in a 
lower degree. The great heat of last summer was not 
confined to Italy alone, but was prevalent over the whole 
of Europe, and the Russian hemp crop proved disappoint¬ 
ing, especially in quality. The higher grades have been 
obtained with difficulty, and the prices show an advance of 
about £4 per ton since the autumn of 1911. 

The imports of Italian and Russian hemp into the 
United Kingdom during the last five years are as follows: 



1907. 

1908. 

1909. 

1910. 

1911. 

Russian 

17.299 

1S.753 

13,816 

12,576 

14,981 t 07 lS 

Italian . 

10,462 

8,133 

10,144 

10,298 

10,343 

Total 

27,761 

23,886 

23,960 

22,874 

25,324 


Cultivation for Seed 

Much of the hemp seed of commerce is produced as a 
by-product of fibre cultivation. The quality of such seed 
is variable, as it depends largely upon the spacing of the 
plants and also upon the length of time a'lowed for the 
female plants to mature their seeds. For producing seed 
of a quality suitable for sowing it is the usual practice to 
sow the outer rows of the hemp plots thinly and to allow 
the plants in these rows to remain until fully developed 
seeds have been formed. They are then cut down and the 
seed obtained by flailing. 

In the United States the hemp that is grown solely 
for seed is cultivated on specially selected land in river 
valleys, the greater part being cultivated on a strip of 
land along the Kentucky River. About two quarts of 
seed are sown per acre, and this is usually planted in 
" hills ” about 7 ft. apart and from 6 to 8 ft. between 
the rows. To each “ hill ” about four plants are allowed. 
The crop is kept carefully cultivated and free from 
weeds. The plants so treated grow to a large size and 
produce seed freely. When ripe the seed readily falls, 
and for this reason the plants should not be allowed to 
remain standing after the seeds are mature. Birds also 
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cause considerable damage as the crop of seed approaches 
maturity. The plants are harvested by being cut down, 
and this should be done early in the morning when the 
dew is on them, as the seeds do not then fall so readily. 
The cut stems are stood upright on their root-ends and left 
for a few days for the seeds to ripen ; they are then shaken 
over canvas spread on the ground and finally opened out 
and beaten with flails to remove the remainder of the crop 
of seed. 

Owing to their liability to “ heat," the seeds should not 
be stored in bulk, but should be spread thinly in the sun to 
dry, and, after being sifted, should be put into sacks. 

The 3'ield of seed is said to vary from fifteen to thirtj’ 
bushels per acre, but as much as fifty to sixty bushels per 
acre have been recorded. 

Utilisotion of Hemp Seed 

Hemp seed is used as a bird-seed and also for the pro¬ 
duction of oil and oil-cake. It usually contains from 30 to 
35 per cent, of oil, and yields from 25 to 30 per cent, when 
treated by the processes usually emploj’ed for the extrac¬ 
tion of oils from oil-seeds (see this BuLi,r.TiN, 1910, 8, 168). 

Statistics relating to the trade in hemp seed and hemp- 
seed oil in most of the European countries are not available, 
but from the following figures for Russia and Hamburg it 
is obvious that the trade in hemp seed and hemp-seed oil 
is fairly considerable on the Continent. As far as can be 
ascertained, the trade in this seed in the United Kingdom 
is not of much importance. 


Jixports of Hemp Seed from Jinropcan Russia 



I90R. 

19. k;. 

X )I(J. 

Quantity (tons) . 

. «9.77« 

9,102 

6.307 

Value ( 2 ) . 

. «55.77t^' 

67,441 

47.59« 

Imports of Hemp Seed to Hamburff 



iqaS. 

,909. 

19IU. 

Quantity (tons) , 

. 1,061 

582 

4.589 

Value ( 2 ) . 

14,262 

6,715 

48,116 


A considerable quantity of hemp-seed oil is also pro¬ 
duced in Russia, and 47,290 tons of hemp-seed cake were 
exported, principally from Libau, in 1910. 
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Hemp seed is quoted on the Trieste market at about 
£\\ per ton (March 1912). 

Hemp-seed Oil. 

Hemp-seed oil is of a light green or greenish-yellow 
colour when freshly extracted, but alters to a brownish- 
yellow on keeping. It has the following constants; 

^ .. '5°c. 

Spenfic gravity at I . . . o-925-o-93i 

Saponification value .... 190-193 

Iodine value,. . . 141-166 

The oil dries when exposed to the air in thin films, but in 
this respect is somewhat inferior to linseed oil. It is used 
principally on the Continent for the manufacture of soft 
soaps, paints, and varnishes, and is also employed to some 
extent for burning, whilst the cold pressed oil is used as 
a cooking or edible oil. The oil consists chiefly of the 
glyceride of linoleic acid, with smaller quantities of the 
glycerides of oleic, linolenic, isolinolenic, palmitic, and 
jmssibl}’ stearic acids. 

Hemp-seed Cake 

In the following table the percentage composition oi 
hemp-seed cake and hemp-seed meal, as given by Smetham 
{jemrn. Roy. Lane. Agn'c. Soc. 1909), is compared with that 
of other feeding cakes in common use ; 



Water. 

Ash. 

Fat. 

Proteins. 

Carbo¬ 

hydrates. 

Crude 

fibre. 

Hemp-seedcake . 

12*55 

in 

00 

830 

32-38 

1602 

2290 

„ meal ' . 

11*75 

925 

I 73 

3475 

16*82 

25*70 

Cotton-seed cake decorticated 

9*00 

7*10 

11*38 

437S 

2356 

5*18 

„ M „ undecorticated 

1375 

4*60 

6*56 

24-62 

29*28 

21*19 

Linseed cake .... 

iri6 

5*20 

9*50 

29-50 

35*54 

9*10 

Soy bean cake 

1270 

5*05 

11*07 

^8-82 

26*51 

5 


’ Prepared I y extraction of oil “riih solvent^. 


Hemp-seed cake is used for feeding cattle and should 
form a nutritious food, although the amount of crude fibre 
is somewhat high. 
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CULTIVATION AND PREPARATION OF GINGER 

During the last few years a number of requests for infor¬ 
mation regarding the cultivation and preparation of ginger 
have been received at the Imperial Institute, and a 
memorandum on the subject was compiled which was 
issued to inquirers. As a good deal of interest is still 
being shown in this subject, that memorandum has been 
considerably amplified and brought up to date, and is now 
published for general information. 

Ginger is the underground stem (rhizome) of the plant 
known botanically as Zingiber offtcinalc, Rose., indigenous 
to the East Indies, but now cultivated in many tropical 
countries, notably in the West Indies and Sierra Leone. 

Soil and Manure » 

Comparatively little attention has been paid to the 
nature of the soil best suited to ginger cultivation, or, 
except in Jamaica, to the kind of manure which may best 
be employed to fertilise soils for ginger crops. 

The soil should be readily permeable by water, as if 
this collects about the rhizome the latter is apt to rot. 
The best varieties of Jamaica ginger are grown on a sandy 
loam, and in India the ginger produced on the compact 
black soils is said to be inferior to that grown on the 
lighter sandy loams. The amount of sand should probably 
be not more than 30 per cent, and of clay not above 20 
per cent 

In Jamaica the primitive plan of c learing forest lands 
by fire was largely followed, and on this cleared land ginger 
was grown until the soil became exhausted, when it was 
abandoned and a new piece of land put into cultivation. 
This wasteful method resulted in the production of large 
tracts of exhausted land, which could only be brought 
under cultivation once more after considerable expenditure 
on chemical manures. In order to avoid this wasteful 
method of using land, experiments were carried out by the 
Jamaica Agricultural Society with a view to ascertaining 
the most suitable manures for ginger. A mixture composed 
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of marl, with 10 per cent, each of soluble phosphates, 
ammonia, and potash salts, applied at the rate of one ton 
per acre, gave the best results. On worn-out land a yield 
equivalent to 2,960 lb. of ginger per acre was obtained with 
this manure, whilst on the unmanured, exhausted land the 
plants hardly grew, and gave no return. 

In Cochin (India) manuring is regularly practised, the 
manures generally employed being oil-cake and dung. 
In Bengal old and well-decayed cow-dung is applied at the 
time of the first ploughing, and during growth the ground 
is top-dressed with mustard-cake and castor-cake. The 
principal constituents removed from the soil by ginger are 
stated to be lime, phosphoric acid and soda, and it is 
the replacement of these constituents which should be 
aimed at. 

Cultivation 

Two methods of cultivation are adopted. That by which 
the best ginger is obtained consists in planting in March 
or April (in Jamaica) portions of selected rhizomes from 
the previous year’s crop, care being taken that each portion 
of rhizome planted contains an “eye” ( mbryo stem). 
These portions of rhizome are placed a few inches below 
the surface of the prepared soil and about one foot apart, 
the process being much the same as that observed in 
planting potatoes. It is advisable to thoroughly clear the 
land of weeds before planting the rhizomes, as the removal 
of weeds becomes difficult later on when the ginger plants 
have developed. Unless the rainfall is good it is necessary 
to resort to irrigation, as the plants require a good supply 
of water. The ginger produced in the foregoing way is 
known as “ plant ginger.” 

“ Ratoon ginger ” is obtained by leaving in the soil .rom 
year to year a portion of a rhizome containing an “ eye.” 
This “ eye ” developes in the normal way, giving rise to a 
supply of rhizomes in the succeeding season. “ Ratoon 
ginger" is smaller and contains more fibre than “plant 
gijiger,” and the product obtained by this means is said 
to deteriorate steadily from year to year. 

The foregoing relates mainly to the cultivation of ginger 

8 
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as followed in Jamaica. The plan adopted in Cochin 
(India) differs from it but little. In the latter country 
the land is ploughed two or three times before the rhizomes 
are planted, and these are usually placed about nine inches 
to one foot apart. The field is then covered over with the 
leaves of trees or other green manure to keep the soil 
moist, and over the leaves organic manure is spread to 
a depth of about half an inch. At the end of the rainy 
season it is necessary to resort to irrigation. During the 
first three months of the dry season the field is weeded 
about three times. 

Collection and Preparation of the Rhizomes 

“Ratoon ginger” matures early, and in Jamaica is 
harvested from March to December; but “ plant ginger" 
is not ready for digging until December or Januifj^, the 
rhizomes being gathered as they ripen from then until 
March. The rhizomes are known to be ready for digging 
when the stalks wither, this taking place shortly after the 
disappearance of the flowers. In Jamaica the plant flowers 
during September. The rhizomes are twisted out of the 
ground with a fork or a hoe. In performing this opera¬ 
tion great care is necessary, as any injury inflicted on 
the rhizome depreciates its market value. Considerable 
experience is necessary in order to lift ginger rhizomes 
properly. 

The “ hands ” (complete rhizomes and adherent fibrous 
roots) are piled in heaps, the fibrous roots are broken off, 
and the soil and dirt removed immediately, as otherwise 
it is difficult to get the finished ginger white. The 
rhizomes should not be allowed to lie long in heaps, as 
they are liable to ferment. The usual plan is, as soon 
as the rootlets and excess of soil have been removed, to 
throw the ginger into water to be ready for “peeling” 
or “ scraping.” This is done in Jamaica by means of a 
special knife, consisting merely of a narrow straight blade 
riveted to a wooden handle; in India the outer skin is 
scraped off with a shell or piece of broken earthenware. 
The native method of preparation followed in West Africa 
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is very defective. The washed and partially dried rhizomes 
are rubbed with sand, which removes the skin from the 
projecting pieces, but leaves the depressions untouched. 
Much of the sand adheres to the rhizome, considerably 
reducing its value; but the weight being thereby increased, 
the native prefers this method to any other. The operation 
of peeling, if carried out in a proper manner, is a very 
delicate one, the object being to remove the skin without 
destroying the cells immediately below it, since these cells 
contain much of the oil upon which the aroma of the best 
qualities of ginger depends. As the rhizomes are peeled 
they are thrown into water and washed; and the more 
carefully the washing is done the whiter will be the re¬ 
sulting product. As a rule the peeled " hands ” are allowed 
to remain in water overnight. Some planters in Jamaica 
add a small proportion of lime-juice to the wash water 
at this stage, at the rate of about half a pint to six or seven 
gallons of water, in order to produce a whiter root. 

After washing, the peeled rhizomes are placed in a 
"barbecue,” which consists merely of a piece of levelled 
ground covered with cement, on which the ginger is placed 
to dry in the sun. Where a "barbecue” not available, 
a " mat,” consisting of sticks driven into the ground, across 
which are laid boards or palm or banana leaves, is used, 
on which the ginger is exposed until it is drj’. Uniform 
drying of the rhizomes is essential for the production of 
first-class ginger and to prevent mildew; and to ensure 
this they should be separately turned over by hand at 
least once on the first day. Careful planters put their 
ginger out daily at sunrise, and take it in each night at 
sundown; conducted in the latter way the operation ot 
drying usually takes from six to eight days. The ginger 
if not sufficiently white in appearance has to be blciiCtied 
by further washing, and after being re-dried is ready to 
be packed for export. In some parts of India the peeled 
rhizomes are bleached bj’ soaking in lime-water for a 
short time and exposing them after drying to the fumes 
of burning sulphur in a specially constructed bleaching- 
room. 

The finished ginger is graded according to size and 
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colour of the “ handsthe best grades consisting of the 
large plump “ hands ’’ free from traces of mildew, and the 
poorest the shrivelled, dark-coloured " hands." As a rule 
the crop is divided into four or five grades. The best 
“ hands" obtained in Jamaica weigh as much as eight 
ounces, four ounces being an average weight. 

Unpeeled ginger is merely freed from its rootlets and 
excess of soil, and then thoroughly washed in water or 
scalded in a boiler of hot water, and finally dried in the 
sun. Much of the Cochin ginger is placed on the market 
in an unpeeled condition; but the best grades are peeled 
in the same fashion as in Jamaica, and usually fetch higher 
prices in the United Kingdom. 


Yield 

The yield of ginger varies considerably with the 
climate, soil, and methods of cultivation employed. In 
Jamaica the average return is from i,ooo to 1,500 lb. of 
dried ginger per acre, but as much as 2,000 lb. per acre 
has been obtained under the best conditions. The recorded 
yields in different parts of India vary within wide limits. 
In Bengal it is stated that 1,000 to 1,500 lb. per acre is 
the average crop, in the Punjab 2,100 lb., in Travancore 
2,000 to 2,500 lb., whilst in an experimental cultivation 
at Surat, Bombay Presidency, the yield was equivalent 
to over 8,000 lb. per acre. As already mentioned, a yield 
equivalent to nearly 3,000 lb. per acre was obtained in 
Jamaica on exhausted land by the application of a suitable 
manure; and there is no doubt that, by careful cultivation 
and manuring, the yield in all the countries mentioned 
could be considerably increased. 

Pests and Diseases 

Owing to the pungent nature of the shoots, the ginger 
plant is attacked by very few insect pests, and it has even 
been recommended that the crop should be planted in 
orchards to prevent the development of pests of fruit trees. 
At the Rangpur Agricultural Station, Eastern Bengal, how- 
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ever, the larva of a Drosophelid fly, which lives on coarse 
grasses, has been observed to do a good deal of harm to 
the shoots. 

Considerable damage is inflicted on ginger crops in 
Jamaica and parts of India by a disease which attacks the 
underground parts of the plant, and brings about decay of 
the rhizomes. The symptoms of the disease are similar in 
the two countries, but whether or not they are identical is 
not clear from the published records. The first indication 
of the disease is a yellowing of the leaves, which droop and 
wither ; the bases of the stems become discoloured and rot, 
and finally decay spreads to the rhizomes, which disinte¬ 
grate to form a putrefying mass of tissue. In Jamaica, 
where the disease is called “ black rot,” a fungus was 
present in the decomposing rhizomes which formed spores 
in a similar manner to Allantospora radicicola, Wakker, a 
fungus which causes a root disease of sugar-cane in Java. 
It was not clearly shown, however, that the fungus found 
in the old rhizome was the cause of the disease (Howard, 
Bull. Bot. Dept. Jamaica, 1901, 8, i 3 i; 1903, 9 , 42). A 
distinct fungus, identified as Pythium gracile, was found in 
diseased rhizomes in India, and although there is some 
evidence that it is the cause of the disease, this has not 
been conclusively proved to be the case (McRae, Agric. 
Joitrn. India, 1911, 6, 139). The disease spreads rapidly 
through the soil, and to prevent infection of health}' plants 
every portion of an affected plant must be removed and 
burnt, whilst the soil itself should be treated with lime, 
or a light dressing of sulphate of iron may be applied. 
Isolation of infested soil by a trench has been tried with 
success, but in the case of a bad attack ginger should not 
be grown on the land for at least three years. The disease 
is most serious on wet, heavy soils, or in exceptionally 
rainy seasons, and it may be prevented to a large extent by 
draining the land, so that no water lies round the collar of 
the plant. Great care should be exercised in selecting only 
healthy rhizomes for planting purposes, any plants with 
even the slightest trace of disease being rejected. After a 
bad attack it is advisable to steep the rhizomes for about 
half an hour in Bordeaux mixture before planting, to 
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destroy any fungoid spores or hyphae on their surface or 
in the soil clinging to them. 

Another disease of ginger which does some damage in 
Jamaica is locally called "cork rot." This cannot be de¬ 
tected until the crop is gathered, when the rhizomes are 
found to be of cork-like texture and quite valueless. 
The exact nature of this disease does not appear to have 
been investigated. 


Production of Ginger 

The principal sources of the ginger used in Europe and 
America are the West Indies, India, Java, Japan, and Sierra 
Leone. In Japan, particularly, attention is being paid to 
the cultivation and preparation of the better qualities of 
ginger, such as are now produced mainly in Jamaica and 
Cochin (India). The following table shows the experts 
of ginger from Jamaica, India, and Sierra Leone during 
recent years: 


Exporting Country. 

I 1906. 

1907. 

1908 

1909. 

1 1010,1 

Sierra Leone : > 

Quantity- 

Value 

Average value per cwt. 

. cwt . 

. £ 

• £ 

11.584 

10,880 

1 0*94 ; 

12,369 

11.579 

0*936 

12,733 

11,871 

0*932 

14.438 

14,147 

0-98 

21,860 

33.*88 

1-52 

Jamaica : ^ 

Quantity 

Value 

Average value per cwt. 

. cwt . 

. £ 

■ £ 

19,802 
27,722 
1*4 _ 1 

18,009 

39,620 

2*2 

15,890 

46,289 

2*9 

1 20,708 
44,071 
2*2 

20,996 

37.180 

1-8 

India ; ^ 

Quantity 

Value 

Average value per cwt. 

, cwt . 

, / 

■ £ 

88,118 

83.516 

0-95 

48,353 1 

04,481 j 
i '3 

49,368 

74,037 

1*5 

64,649 

96,732 1 

1-5 i 

^^ 5,544 

107,464 

1*64 


* Later figures mt yet available. 

- These Jittares areJor the calendar yeai endins; December 

• These figures arc for the fiscal year ending March 31. 


From these figures it will be seen that the exports of 
ginger from Sierra Leone show a steady rise both in 
quantity and value during the years 1906-10. The ginger 
exported from this Colony is of poorer quality, and con¬ 
sequently realises lower prices than that from Jamaica 
and India. This is due almost entirely to the faulty 
methods of cultivation and preparation. With better 
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cultural methods and more careful preparation there is no 
reason why the West African ginger should not be greatly 
improved in quality. 

The exports of Indian ginger have fluctuated consider¬ 
ably both in quantity and value in the period 1906-10, but 
the average value per cwt. shows a steady rise. This is to 
be attributed to the fact that whereas in former years very 
little of the ginger was sent out in a peeled condition, at 
the present time large quantities of well-prepared peeled 
rhizomes are exported. The exports from Jamaica vary 
greatly from year to year, and in this case the average 
price per cwt. likewise shows great variation. Although 
the average price of Jamaica ginger is still higher than that 
of any other class of ginger, it is to be noted that the best 
Cochin ginger fetches the highest prices in the United 
Kingdom at the present time; in London, February 1912, 
for example, “ good to fine ” washed Jamaica ginger varied 
in price from 62s. Qd. to 675. (>d. per cwt., whilst “ good to 
fine bold ’’ Cochin ginger was quoted at 80s. to 85s. per cwt. 

The imports of ginger to some of the chief consuming 
countries is shown in the following table. Ginger is not 
shown separately in the United States 01 America and 
French trade returns, so that statistics for these two 
countries cannot be given ; 




190O. 

1907. 

1908. 

1909. 1 

1910. 

United Kingdom ; 
Quantity 

Value 

Average price per cwt. 

. evut. 

. 4. 

. / 

37.243 

64,070 

1-72 

26.709 

65,906 

2'47 

38,612 

88,772 

^ 2-3 

i 

40,923 

90,702 

2*22 

42,939 

100,771 

2*35 

Hamburg : 

Quantity 

Value 

Average price per cwt. 

. cwt. ^ 
. 1 
. £ 1 

4.522 

8.499 

i'S8 

6,422 

10,449 

1-63 

12,748 

20,651 

i-6i 

10,583 

20.842 

1-97 

11,883 

25,539 
2 -5 

Austro-Hungary : 
Quantity 

Value 

Average price per cwt. 

. cwt. 

• L 

■ £ 

3.87.5 

7.509 

1-94 

2.394 

4.292 

i’75 

4,228 

10.333 

2*44 

3,122 

7>792 

2*5 

3.635 

9,853 

2*71 


' /« 1911 (Ac ginger imported to the United Kingdom was 69,989 <sivt., valued at 
.56,656 (^provisionalfigures'). 


Most of the ginger imported to the United Kingdom 
comes from India and the West Indies, a considerable 
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quantity is imported from Japan, but comparatively little 
of the Sierra Leone product now enters this country. The 
following table gives the countries of origin of the ginger 
imported to the United Kingdom during the years 1905-10: 



Bntish 

India. 

British 

West 

Indies. 

Sierra 

I^eone. 

Japan 

(including 

Formosa) 

other 

Countries 

Total. 

1 

1905 

. cwt 

35.519 

8,603 

12,836 

826 

2,856 

60,646 


i 

41,276 

17.365 

13.521 

901 

4,076 

77.139 

1906 

. cwt 

18,795 

5,558 

3,895 

7.397 

1.598 

37.243 


i 

34.101 

12,728 

4.700 

9.373 1 

3,168 

64,070 

1907 

cwt 

11,203 

8,324 

5.312 

449 

1,421 

26,709 


i 

26,160 

26,441 

7.221 

632 

5.452 

65,906 

1908 

. cwt 

18.056 

12,659 

2,461 

4,442 

! 994 

38,612 


1 

35,387 

43,326 

3.015 

5.702 

1.342 

88,772 

I90Q 

. cwt 

22,026 

9,795 

1,136 

7.257 

709 1 

40,923 


i 

45,589 

31.747 

1,728 

10,462 

1,176 

90,702 

1910 

• cwt 

18,745 

10,821 

3,832 

8,894 

647 1 

42.939 


i 

42,481 

32,496 

7,408 

17,387 

999 

100,771 


AGRICULTURAL WORK IN ShiYCIlELLES 

A COPY of the Annual Report for 1910 of the Curator of 
the Botanic Station, Seychelles, has been received recently, 
and as it deals with a number of subjects of general 
interest, the Colonial Office has sanctioned the publication 
of a short summary of its principal contents in this 
Bulletin. 

The year under review was, on the whole, an un¬ 
favourable one for planters, owing to the prolonged 
drought, which not only adversely affected crops in itself 
but encouraged the spread of scale insects, which inflicted 
great damage on nearly all cultivated plants. The attacks 
of scale insects are becoming serious in the Colony, and 
the Curator expresses regret that there has been no legis¬ 
lation enforcing the destruction of these pests. An ordi¬ 
nance was passed during the year for the inspection, and, 
if necessary, disinfection of imported plants, which should 
prevent the introduction of new pests. 

Although most of the agricultural industries of Sey- 
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chelles are in a satisfactory condition, great improvement 
could be effected by more efficient cultivation of the land. 
The soil is, as a general rule, shallow, and would benefit 
greatly by deep ploughing and hoeing. This would in¬ 
crease the fertility of the land, and at the same time, by 
providing a deeper rooting medium, would lessen the bad 
effects of drought. A further necessary step in the 
development of agriculture in the Colony is the introduc¬ 
tion of some system of rotation of crops, by which the soil 
fertility would be conserved and plant diseases eradicated. 
By this means it is thought that many vanilla estates which 
have been abandoned after thirty years’ continuous culti¬ 
vation could be brought into bearing again. The course 
suggested is to grow sugar-cane for five years, after proper 
preparation and manuring of the soil, and then to plant 
vanilla for the next seven years, followed again by sugar. 
Reference is made in the report to the present position 
of the vanilla industr}', but there is little to add to the 
information already given in an article on the “ Export 
Trade of Seychelles” in this Bulletin (1911, 9 , 282). 
Manuring experiments with vanilla were continued during 
1910, and the results indicate that shading of the vines and 
the application of large amounts of chalk are necessary to 
obtain good results. 

Coconut Industries.—The rapid rise in the importance 
of these industries in recent years (see this Bulletin, 1911, 
9 , 281) has necessitated more careful methods of cultivation, 
greater attention to diseases, and improved methods of 
preparing the products. The system of planting vanilla 
between the coconut palms is being gradually abandoned 
on most estates, to the great benefit of the palms, the 
growth of which is no longer handicapped by their ojts 
having to serve as supports for the vines. Manuring, 
hoeing, and weeding are more generall}’ practised, but 
the eradication of diseases is not made compulsory, and 
only the principal planters realise the importance of such 
treatment. A beetle, Mclitonma insularc, is the worst 
enemy of the palm in Seychelles. Its larva^ tunnel into 
the trunk up to a height of 2 ft. from the ground, and in 
time the stem is hollowed out and the tree falls to the 
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ground. The remedial treatment recommended is the 
excision of diseased tissues, which should be burnt, and 
the wound tarred over after having been scorched with 
a burning coconut leaf. As a further precaution it is 
recommended that dead trees should be burnt. The insect 
is unknown on many of the islands of the group where the 
soil is good, and it is more abundant on wet granitic lands 
than on dry, madreporic soils. By manuring and the 
application of lime to the soil, it is thought that the 
ravages of this pest might be prevented to a large extent. 
The “stem-bleeding” disease is also very prevalent, and 
does considerable damage (see this Bulletin, 1910, 8, 78). 

The manufacture of copra has been much improved 
by the introduction of various systems of rapidly drying 
the kernels by means of hot air, and towards the end of 
the year machinery for the manufacture of coconut oil, on 
a large scale w’as introduced, disintegrators and hydraulic 
presses capable of dealing with 400,000 nuts per month 
being installed. 

Rubber Industry .—Rubber was for the first time pre¬ 
pared on a small commercial scale during 1910. Samples 
of the Para rubber forwarded to the Imperial Institute 
proved of excellent quality (see this Bulletin, 1911, 9 , 343). 
The total number of rubber trees now in Seychelles is esti¬ 
mated at 70,585, of which 4,511 have reached tappable size. 

Tapping experiments on Hevea trees were continued. 
Several kinds of tapping knives were tried, but it was 
found that successful tapping depended more on the skill 
of the operator than on the kind of instrument employed. 
The Barrydo knife proved a less dangerous implement in 
the hands of inexperienced tappers than either the Bow- 
man-Northway or the Eagle knife, both of which produce 
deep wounds. The “ half-herring-bone ’’ method of tapping 
was used in most cases on the “ opposite quarters ” system, 
i.c. one-quarter of the surface of the bark of a tree is tapped 
during one year, and it takes four years to tap the whole 
tree before beginning on renewed bark. The full spiral 
system was adopted in one set of experiments where the 
trees were overcrowded, and although the death of a few 
trees may follow this drastic method, the Curator considers 
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that the greater yield obtained when prices are high fully 
compensates for this loss. And, further, he suggests that 
it may be better, at least in Seychelles, to tap by this 
method for three months during the rainy season, when 
young trees can withstand the effect of serious wounds, 
than to employ any other method which would necessitate 
extending the tapping period into the dry season to obtain 
the same quantity of rubber. Five- and six-year-old trees 
were in one instance tapped by the full spiral method for 
five or six months, without any apparent check to the growth 
of the trees or to the fulfilment of their natural functions. 
The following table shows the daily yield of latex obtained 
in one experiment designed to compare the two methods : 


Half-herringj-bone method. 


Girth of trees at 3 ft. 

j 18 in. 

18 in. 

from ground 

Date 

16.3.11 

17.311 

Latex collected 

660 cc. 

730 cc. 

Number of trees 

41 

41 

Latex per tree 

16 cc. 

18 cc. 


Full spiral method. 


16 in. 

18 in. 

18 in. 

16 in. 

16.3.11 

16.3.11 

17.3.11 

16.3.11 

515 cc. 

1075 cc. 

1045 cc. 

650 cc. 

60 

, 34 

34 

60 

8 cc. 

1 32 cc. 

31 cc. 

10 cc. 


The latex was coagulated with acetic acid, ammonia 
solution having been previously added to prevent coagula¬ 
tion on the cuts and in the collecting cups. One cubic 
centimetre of glacial acetic acid, diluted with 250 cubic 
centimetres of water, was used to each litre of diluted latex. 
The rubber was dried slowly in a cool chamber and 
exported in biscuit form. The slow drying tends to 
induce the growth of mould, and to prevent this, steps 
are being taken to effect the drying in a special drying 
room, after using a smoking machine. 

Experiments carried out on a small estate near the 
Botanic Station serve to indicate to what extent and in 
what time a Para rubber estate comes into bearing in 
the hilly districts of Seychelles. The estate in question 
contains 1,800 trees planted in 1905 and 600 trees planted 
in 1907 and 1908. The soil is rocky and inferior, the trees 
overcrowded and irregularly planted 10 or 12 ft. apart; 
yet in spite of these adverse conditions about 10 per cent, 
of the five-year-old trees have reached tappable size, 
16 in. and over in girth at 3 ft. from the ground. On 
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marshy land about 50 per cent, reach tappable size in five 
years. The average yield of latex, on the twenty-third 
day of tapping, from trees 18 in. in girth was 16 cc. per 
tree by the half-herring-bone method and 24 cc. by the 
full spiral method. The best tree, 23 in. in girth, yielded 
nearly 100 cc. of latex daily during forty-two days, and 
this large yield had not decreased at the time the report 
was drawn up. 

No fungoid disease has yet appeared on Hevea in 
Seychelles, but as several diseases of other plants which 
have spread to Hevea in Ceylon and other countries are 
present, precautions are being taken against infection. 

An attempt was made to introduce rubber stumps from 
Ceylon, but the experiment was not very successful. The 
proportion of plants raised from stumps in two con¬ 
signments received was 30 per cent, and 50 per qpnt. 
respectively. The number of plants raised from local 
seeds is steadily increasing, and it is anticipated that in 
two or three years it will be unnecessary to import Hevea 
seed for planting purposes. 

Minor Industries .—As previously mentioned in this 
Bulletin (1911, 9 , 282) the production of essential oils in 
the Colony is capable of considerable expansion. The 
exports during 1910 were as follows : 

Cinnamon-bark oil . ,124 litres (to France) 

Clove-leaf oil . . . 306 „ (chiefly to United Kingdom) 

Lemon grass oil, . 54 .. (to United Kingdom) 

Ylang-ylang oil . . • 2A „ (to France) 

The cultivation of sugar-cane is strongly recommended, 
since the plants grow luxuriantly in the Colony, whilst 
the price paid by the rum-distillers for the cane, viz. 
10 rupees per ton, leaves a margin of profit which no 
other herbaceous crop is likely to give in the poor soils of 
Seychelles. Rum manufactured direct from the cane-juice 
was found to possess a peculiar flavour which prejudiced 
its chances on the market, and the manufacturers decided 
to start a sugar factory during 1911 and to make rum from 
the molasses. 

The fibre industry is making slow but steady progress. 
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During 1910 a coir-fibre spinning machine, a rope-making 
machine, and an extractor for aloe leaves Avere installed, 
but some difficulty was experienced in training workers 
for this industry. The first coir obtained was not of good 
colour, owing partly to the husks being obtained from over¬ 
ripe, fallen nuts, and the question of plucking the nuts will 
have to be considered if the coir-fibre industry is to be 
established on a successful basis. 

Further particulars relating to the experimental rearing 
of carets (hawk’s-bill turtle), referred to in this Bulletin 
(1911, 9 , 282), are given in the Curator's report. The 
female lays about 150 eggs at a time, and, as three broods 
may be produced in a year, a very small number of females 
is sufficient to provide a locality with all the necessary 
young ones for breeding purposes. It is estimated that 
about 160 lb. of fish per day is necessary for the proper 
feeding of 2,000 carets, less than one year old, and this 
amount has to be doubled annually until the fifth year. 
The animals are stated to reach a marketable size (24 in.) 
in seven or eight years. The chief difficulty of the enter¬ 
prise lies in the large amounts of fish required for feeding 
purposes; but in the shallow waters of the Archipelago, 
where the industry is carried on, there are other sea 
organisms, such as holothurians, sponges, jellj'-fish, etc., 
which might possibly be used when fish is scarce. A 
disease of the eyelids, which attacks carets when crowded 
together, requires careful attention. It is most prevalent 
when the water is not renewed often, and is said to be 
uncommon in animals more than one 3'ear old. 

Dried fish was not exported in any appreciable quantity 
during the year, but a company has been formed recently 
for fishing on an up-to-date system and supplying the 
inhabitants with fresh fish. At certain times very large 
quantities of good fish are available, and the company 
contemplates curing fish for export. Two motor-boats, 
provided with water-storage and drying appliances, have 
been acquired for the purpose of fishing on the more 
Qistant islands and conveying the fish to Mahe without 
the delay which hitherto has caused the failure of similar 
enterprises. 
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Other minor industries dealt with in the report 
include guano and mangrove bark (see this Bulletin, 
1911, 9 , 281, 282), 

Destruction of scale insects. —The importance of these 
pests as a factor in the development of agriculture in 
Seychelles has already been referred to (p. 120). A section 
of the present report deals with the subject in some detail. 
Thirteen species or varieties of scale insects are enumerated 
as being injurious to cultivated plants in Seychelles. The 
most important of these are Lecanium viride and 
L. tesselatnm, which have destroyed nearly all the lime and 
coffee trees in many parts of the Archipelago. The insects 
spread rapidly from one locality to another, and their 
natural enemies do not exist in sufficient numbers to check 
their ravages. Parasitic fungi are becoming more abundant, 
and these in time should assist considerably in keeping the 
pests under control. An attempt was made to introduce 
“ladybirds” from Mauritius at the end of 1909, but only 
one species {Vedalia chermesina) arrived in sufficient 
quantity to set out in the fields, and, as it only attacks 
“ mealy bug ” (jeetya sechellarum) in shaded localities, it 
has been of little use. Methodical spraying with soda-resin 
solution appears to be the only successful remedy so far 
tried, and during the year the Botanic Station and Govern¬ 
ment House grounds and several neighbouring estates 
were practically cleared of the pests by this means at a 
total expenditure of Rs. 400. 

Re-afforestation. —A considerable portion of the report 
is devoted to an account of the forests of Central Mahii. 
Certain parts of the evergreen forests have been converted 
into open savannah forest, largely owing to the rank 
growth of the Gleichenia fern, which smothers seedlings 
and so prevents natural regeneration of the trees. This 
deforestation has caused a marked diminution in the rain¬ 
fall and in the volume of the rivers and springs, so that 
the vegetation is gradually changing in character. Cocoa, 
which requires much moisture, no longer thrives in the 
Colony, and the periodical droughts are having a bad 
effect on vanilla, whilst epidemics of scale insects are also 
to be traced to the drier climate. To prevent these con- 
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ditions from becoming worse, and if possible to improve 
them, the Government has acquired a block of land 2,000 
acres in extent on the summits of Central Mahe, and it 
is hoped by the re-afforestation of the denuded areas in 
this, and the preservation and improvement of the re¬ 
mainder, to maintain the supply of moisture, which 
alone renders the cultivation of many equatorial plants 
remunerativ'e. 

The forest region of Central Mahe may be divided into 
four zones: (i) a coconut zone, fringing the coast and 
seldom extending above an altitude of 400 ft.; various 
species of mangrove occur between the coconut groves 
and a few plants of economic importance, e.g. Cinnamomtun 
zcylanicum, have been introduced; (2) an arid zone, which 
has been denuded of its natural vegetation for cassava 
planting, and has been abandoned in an exhausted state ; 
(3) a zone of cleared forest, extending from about 1,200 ft. 
to 1,800 ft., in which all the indigenous timber has been 
removed and onl}* a few small trees remain; and (4) a 
zone of mountain forests, which extends up to about 
3,000 ft. Practically the whole of the latter zone has 
been acquired by the Government. Tht-^e forests still 
contain much indigenous vegetation, but there is no virgin 
forest, properly speaking, remaining in Seychelles. The 
humidity of the air in some parts is still sufficient to favour 
the growth of the tree-fern {Cyathea sixhellaritin) in con¬ 
siderable numbers, but as a rule the indigenous vegetation 
i.s represented by small and stunted specimens. In re¬ 
afforesting the sides of dried-up streams in this zone, 
trees which are not likely to be cut down in the near 
future are being employed; the principal ones are Parkia 
Roxbttrghii, Albizzia inoluccaiia, and Ptcrocarpus indicus, 
whilst, in smaller numbers, are also being pb.nied 
Ilcriticra littoralis. Ficus clastica, Ccdrela odorata, and 
Szi'ictenia (mahogany). In the arid zone the cinnamon 
trees will be left and an attempt made to grow Casunnna 
equisetifolia, and Tccoma Icucoxvlon between them, these 
t.oes having proved very hardy in this situation. On 
the summits most use will be made of indigenous species, 
and already over 5,000 plants of various species have been 
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planted. In exposed situations shelter-belts of Parkia 
Roxbtirghii, Caryophylliis aromaticus (clove) and Pinus 
Mossoniana (Japanese pine) are being planted. Along 
paths in the forests, spaces will be reserved for trees 
yielding rubber, gutta-percha, gums, resins, oils, etc., with 
the object of creating nurseries, from which planters can 
be supplied without the necessity of importing foreign 
material. 


GENERAL NOTES 

Candelilla Wax. — In a previous number of this Bui.i.ktin 
(1909, 7 , 411) a note by the late Dr. Olsson Seffer was 
printed, giving information regarding the botanical origin, 
method of preparation and characters of this wax. Dr. Seffer 
gave Euphorbia antisyphilitica, Luce., as the source of the 
wax, but other authorities have attributed it to Pedilanthus 
Pavonis, Boiss., and Euphorbia ccrifera, and it appears that 
the confusion may be due to the fact that in Mexico the 
natives apply the name “ candelilla ” to a number of widely 
different plants. 

A pamphlet has been published recently by the National 
Medical Institute in Mexico, and in this, on the authority 
of Prof. Alcocer, the plant yielding the wax is given as 
Euphorbia ccrifcra. Tne following additional particulars 
are summarised from the pamphlet already referred to : 

The wax can be extracted by cutting up the plant into 
small pieces and either wrapping in wire cloth and 
immersing in boiling water, when the melted wax rises 
to the surface and can be skimmed off, or by subjecting 
the mass to live steam in order to melt the wax, which 
can then be separated from the condensed water. The 
impure wax so obtained is purified by re-melting and filter¬ 
ing through charcoal mixea with iron filings ; it then varies 
in colour from greenish-yellow to almost chocolate-black, 
but can be partially bleached to such an extent as to 
compete with carnauba wax. The candelilla wax is not 
so hard or brittle as carnauba wax. That the composition 
of the wax varies considerably is evident from the following 
tabulated analyses. The composition is said to be affected 
by the age of the plants, the region where they grow, 
and the time of year they are collected, but it also seems 
likely that the great differences shown are at least in part 
due to the differences in botanical origin of the samples 
examined. 
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Olsson 

Seffer.i 

Melting point 
°C. 

77 * 4 ^' 

Density at 

15° 

0-9473 

Acid value . 

' - 

Saponification 

v'alue. 

104-1 

Iodine value 
per cent. 

5*2 

Unsaponih- 
able matter 
per cent. 


Hydrocarbons 
per cent. 



Hari* and 
Bjcrrc- 
guardJ 


Sanders. 3 


67° to 
68 ° 
0-9825 

12-4 

64-9 

36-8 

I gi 2 


0-9820 to I 

I 0-9856 I 
I 12*7 to ' 
i l8-i I 
, 35’o to 1 

I 86*5 

I to 

I 20-4 

1 7^^’7 to 


67-5° 

0-9850 

14*39 

46-76 

166 

770 


Dciler.* 

Nicdersstadt.i* 


Brovrn. 

1 Pale brown. 

66° 

68-4° 


— 

1 

' 0-9930 

' 0-9360 

19-0 

21-1 

19-16 

59-7 

54*9 

55*23 

14-0 

— 



I 77*2 

I — j 42-5 to I 486 

, ' 597 


• yVi/s Bui.i.rtin (1909, 7 , 411;. - Joitiu . lud . Kng . Cliein . (1910, 2 , 204). 

* Anal . lust . Na <.. Mtd . Mex . (1905, 7 , 498) ; Proi . Cheni . Soc . Loud . (1911, 
27 , 250). 

^ Joitni . lud . £ u ^. Cheni . (1910, 2 , 454). •* Chem . '/ eit . (1911, 36 , 1190). 


According to Sanders (loc. cit.\ the wax contains myricyl 
alcohol, and the hydrocarbon hentriacontane. 

The wax is said to be useful for a variety of purposes, 
among which may be mentioned the manufacture of boot 
polishes, sealing-wax, insulating materials, varnishes, etc. 

The wax has appeared on the Hamburg ciarket {Chemist 
and Dntgi^isi^ 1910, 77 , 59;, and at first sold at about jjs. 
per cwt., since manufacturers preferred carnauba wax. as its 
properties are well known to them. Recently, however, 
candelilla wax has sold in Hamburg at 115s. per cwt., so 
that it has apparently found definite uses in German}', 
probably as a substitute for carnauba wax. 

According to the British Vice-Consul at Monterey {Board 
oj Trade Jouni.^ 1911, 73 , 430), the supply of the candelilla 

f )lant is practically inexhaustible, and there are now four 
actories at Monterev extracting the wax, two of which are 
said to be shipping the product to the United Kingdom. 

According to the Agricidtural Neios, West Indies (1911, 
10 , 408), candelilla plants from Mexico have been introduced 
recently, and are now well established in Antigi , St. 
Kitts, and Montserrat. 

Florida Beans from Nyasaland. —This sample of Florida 
beans was received at the Imperial Institute in August 
1909. It consisted of small beans of irregular shape, most 
of which were brownish, but a few purple in colour. The 
beans all showed a raised, well-marKed hilum. They were 
rather shrivelled. 

On analysis they gave the following results : 

9 
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In chemical composition this sample is slightly superior 
to the sample of Sisal hemp from the East Africa Pro¬ 
tectorate. it is somewhat richer in cellulose, and under¬ 
goes practically the same loss in weight by the action of 
dilute alkali (a- and ;8-hydrolysis), and for these reasons 
would probably furnish very durable cordage. 

The fibre was regarded by commercial experts as worth 
£24 los. per ton, with best Mexican Sisal at ;C22 per ton, 
and the best grades of East African Sisal at £24-^26 
per ton. 

On the whole this fibre was of very good quality, and 
it would have been valued at ;^2S per ton if part of the 
sample had not possessed a yellow colour. Similar material 
would be readily saleable in large quantities on the London 
market. 

The amount exported from the Quilimane District in 
1911 amounted to 70 tons, and it is expected that in 1912 
the exports will be about 300 tons. 

Forestry in Norway.—A recent issue of the Journ. B^ard 
of Agric. (1911, 18 , 385) contains an interesting account 
of the forest industry in Norway. The area under forests 
is estimated at 26,945 square miles, or 2r4 per cent, of 
the total area of the country. Of this 17,000,000 acres are 
productive, of which the State owns 2,000,000 and has 
partial control over 440,000 acres. At first the forests 
were exploited without regard to the future supply of 
timber, but since the Government has intervened large 
areas are being re-afforested. The output of timber has 
increased annually for man3^ years, especially since wood- 
pulp came into use for paper-making. The Scots pine 
and spruce are the two commercial trees, the latter 
being used for converting into wood-pulp. It grows at 
a lower altitude than the pine, and, generally speaking, 
in a more southern latitude. The “ group," “ mother-tree," 
and “selection" systems of forest management are practised. 
The felling and removal of timber taxes place durinjg the 
autumn and winter, when the work of transport is facili¬ 
tated by the snow. The checking and floating commences 
as soon as the snow has thawed and the rivers are full; 
during the summer the trees are marked for felling. The 
peasant proprietors supply most of the labour required. 
Afforestation has received most attention in the coast-line 
provinces, but is being extended inland to the high-lying 
Crown lands of Eastern Norway. Near Hamar about 
1,500 acres are devoted to experimental work, chiefly to 
determine the best species for planting. The State controls 
nine nurseries, from each of which 700,000 plants are 
annually distributed. There are also four stations for the 
supply of pure seed, especially of Pinus sylvestris. In 
addition to the State, the communes and local societies 
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carry out planting schemes, their work being usually 
supervised by the Government Forest Service. Forestry 
is taught and practised in the elementary schools; there 
are also State-aided schools where advanced courses can 
be obtained, and instruction in forestry is given in nearly 
every agricultural college. 

Douglas Fir {Pseudotsuga taxifolia).—T\\\s North American 
tree is known as “ Oregon pine,” “ red pine,” “ Puget Sound 
pine,” “ Washington fir,” or “ British Columbia pine.” The 
terms “red fir” and “yellow fir” respectively are some¬ 
times used to distinguish the rather coarse-grained, reddish 
wood obtained from immature trees from the easily-worked 
wood of yellow colour, fine grain, and rather soft texture 
yielded by mature trees. Extensive virgin forests of this 
species occur in Western Washington and Western Oregon, 
and these have been exploited hitherto without due regard 
to the development of a new timber crop. With a view 
to correcting this mismanagement, Circ. No. 175, 1911, 
Forest Service, U.S. Dept. Agric. has been issued. The 
methods recommended in this circular are only applicable 
to standing forests of Douglas fir, but as this species is 
being extensively planted under forest conditions in various 
parts of the world, the following information may be of 
general interest. 

The Douglas fir is a hardy, rapidly growing tree, 
capable of growing in temperate countries under a great 
variety of soil conditions where the annual rainfall is not 
less than 40 in. and where the growing season is long. 
It does best in fine, fairly deep, well-watered and drained 
loams. Direct top-light is essential, so that the tree 
.succeeds best when grown pure in even-aged stands, 
with all the trees of about equal height. Trees grown 
in dense stands develop more cylindrical trunks, have 
smaller limbs and fewer side branches than those in the 
open. In well-stocked forests the trees usually commence 
to shed their branches when about forty-five years of age, 
and the timber of boles of from seventy-five to e^hty-five 
years of age should be entirely free from knots. The yield 
of even-aged stands of Douglas fir on western foot-hills of 
the Cascade Mountains in Washington and Oreyoi. is 
.shown in the following table ; 



Age. 


No. of tree*? 
per acre. 1 

Average 

height. 

Yield per acre. 

I'eel Board 
Mea.snre. 


Years. 



Ft A. 

Cubic ftct. 


40 



430 j 

yro 


12,400 

0 c 



208 1 

^ J 5 i 

1,5-0 

! 

15,000 

\ 79,800 

120 



' <u ' 

150-5 i 

17,800 j 

101,500 

140 


1 

S.s 

lf)0'u j 

19,900 1 

122,600 
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With the exception of attacks from the Douglas fir 
borer {Dcndroctonus fseudotsugit) the tree suffers little 
damage from either insect or fungoid pests until it has 
passed maturity. The most serious risk of damage is by 
fir0. 

The Douglas fir reproduces itself readily from seed, 
which is produced in enormous quantities at intervals 
of from two to four years. The seeds are light and 
winged, and strong winds often scatter them for a distance 
of half a mile from the seed-tree. For purposes of regenera¬ 
tion a distance of only 350 ft. per seed-tree is allowed (or 
twice the height of the^ tree). The seed germinates readily, 
but it is essential that the roots should be able to reach 
mineral soil at an early stage. About 2,000 or 3,000 vigorous 
seedlings per acre are necessary for the formation of a well- 
developed and fully stocked mature stand. 'I'lie re-atroresta- 
tion of Douglas fir areas resolves itself into three o[)erations: 
(i) Clean-cutting the area, leaving seed-trees at intervals of 
350ft. to re-stock the clearing; (2) removing debris and 
vegetable growth by burning to form a suitable seed-l^d ; 
and (3) protecting the area from subsequent forest-fires. 


Aspens. —In Bu//. No. 93, 1911, Forest Service, LKS. Dept. 
Agric. the re-stocking of aspen stands in the north-eastern 
United States is discussecl. “Quaking aspen” {PopiUus 
trcmiiloides) and “large-tooth aspen” (P.grandideniata) occur 
in great abundance over areas which have been deforested 
by fire, and are among the first plants to cover the burned 
areas. They have been much depleted by cutting for pulp 
manufacture, and this fact, taken in conjunction with fewer 
opportunities for natural reproduction resulting from 
improved methods of forest-fire protection, has led to the 
question of the artificial establishment of stands f<jr pulping 
purposes. The Bulletin records the wide distribution of 
American aspens, the quaking aspen being especially 
remarkable in this respect. The species prefer a good, 
light soil, moist, but well drained, and will endure low 


temperatures d'hey are intolerant of shade. Attention is 
drawn to the prolific vegetative reproduction, lh(* difficulties 
of propagation from seed on account of the frequent 
sterility, and the necessity for germination in soil recently 
deprived of vegetable matter by fin*. 'J'he advantages of 
treatment as a temporary or permanent croj) are com¬ 
pared, and the question of rotation considered. It is 
recommended that a drastic thinning should be carried 
out as soon as the young trees reach a merchantable size 
(5 m. diameter), a process to be repeated when the stand is 

^ ^vood cut out can be utilised, 
and later yields will be much heavier. 


Ebony.—An investigation of the origin 
t e black pigment of commercial ebony (Diospyros spp.) 
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is recorded by Brooks in the Philippine Journ. Set. (1910, A, 
6, 445)‘ The view that the pigment is due to the presence 
of an insoluble iron-tannin compound is disproved by the 
fact that neither the black heart-wood nor the white sap- 
wood can be shown to contain tannin. The statement of 
Molisch that the colour results from changes in a resinous 
secretion by humification is also shown to be untenable. 
The probable explanation appears to be that the pigment 
is formed by the interaction of an enzyme and an insoluble 
chromogenic substance formed in the heart-wood. The 
enzyme, but not the chromogen, is present in the sap- 
wood. 

Agricultural Treatment of Sandy Districts.—The encroach¬ 
ment of drifting sand on agricultural land is a cause of 
serious loss in many parts of the world, and the methods 
of stopping any further advance, and also of rendering a 
sandy area stable and even productive of valuable material, 
are of great importance in such localities. In New Zealand 
there are many sandy areas of considerable extent, and a 
R(port on ihe Dunc-arcas of Ncio Zealand, their Geology^ 
Botany^ and Reclamaiiony has been made to the Government 
of that Dominion by Dr. L. Cockayne, and published 
in 1911. 

When the surface* of sand is wet no movement occurs, 
but whenever it is dry and exposed to the action of the 
wind it is set in motion, and tends to accumui Ue in hillocks, 
or dunes. The coarsest grains are rolled along, those 
somewhat finer are carried in the air for short distances, 
to fall, and tlu‘n to be carried onwards again as the velocity 
of the wind fluctuates, and lastly the finest particles are 
carried for long distances, which sometimes exceed 20 miles. 
When the drifting sand encounters some obstacle, such as 
a plant, a sand-dune commences to form ; on the windward 
side of this the sand is carried up a gentle slope, and falls 
abruptly down the steep leeward side, where the wind 
forms an edd3\ These dunes go on increasing in size, and 
may become over 100 ft. in height; they advance in the 
direction of the prevailing wind, burying fertile land and 
even buildings in their course. By such action a sandy 
district becomes a mass of irregular sand-dunes, w' icn 
are constantly altering in shape and size under the in¬ 
fluence of winds from different directions. Such districts 
have patches of vegetation only here and there, as the 
plants are constantly being either buried or else denuded 
of support for their roots as the conformation of the dunes 
changes. 

Besides the wandering dunes another form of injury 
occurs when heavy gales carry large quantities ol sand 
from naked dunes or hollows, and spread it as a flat layer 
an inch or two in thickness over neighbouring grass-land, 
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thereby causing its destruction. Whilst the wind builds 
up dunes in some places, in others it has an erosive action; 
thus, at the sides of a dune or in the depression between 
two dunes it blows with increased force, making deep 
cuts in the sand. For this reason when a sandy area has 
acquired a uniform coating of vegetation any breaking of 
the surface has disastrous results, and must be carefully 
guarded against, as the erosive power of the wind is thereby 
set in action. Early settlers were tempted to make use 
of well-grassed sand-plains as grazing grounds, burning 
the rushes and shrubs in order to obtain more valuable 
plants; the cattle and sheep, too, wandered on to the 
dunes, breaking the surface, and pulling up the sand¬ 
binding plants, with the result that wandering dunes were 
created, and the fertile plains were buried in sand. 

In dealing with sandy areas the first object should be 
to check the encroachment of sand upon neighbouring 
fertile land, and the final aim should be to imi)rr)ve the 
whole area by developing a continuous plant ('overing, 
and one that has a commercial value. In the case of 
drifting sand the most efficacious sand-binding ])lanf^ is 
marram grass, . Itnuiopliila arundiiiaaa (Psnitnna <vrn(iria)\ 
very detailed descriptions of the way to plant this are to 
be found in Gerhardt’s Ilandbuih drs dcufschcu Dinuiihanes, 
This grass is a true sand-binding plant; it has a far- 
creeping and branching underground stem, which forms 
tussocks by throwing up erect, leaf-bearing branches. As 
the shoots become buried in the drifting sand new roots 
are put down from the nodes, and the plant c'ontinues to 
grow upwards above the sand provided the drift is not 
too severe and prolonged. When plant(‘d at a suitable 
distance apart the grass bunches become sufficiently close 
in a year’s time to stop practically all surface movement; 
they also arrest the flying sand, and raise the ground 
surface. Other sand-binding grasses and plants are the 
lyme grass (£/y;;///5 <7;r;/r7;7’/es); the Baltic marram {AvtuH)- 
phila baltica)\ the sand-sedge (fVj/r.v aroiaria)] the Chilian 
Distiddis fhalassica \ and the North American Af^ropyron 
dasystachyum. 

Another plant that can be grown on the dunes with 
advantage is the tree-lu|)in, Lupinits arboreus, but only in 
certain circumstances, as it is not a true sand-binder. 
When attacked by a rapid drift or by a body of sand it 
becomes buried, for, unlike marram, the branchlets have 
no power of throwing out roots, and thus raising the plant 
above the rising sand. A whole plantation of it may be¬ 
come submerged, and fail to arrest the march of the sand. 
Where, however, there is no drift, for instance where there 
is a well-fixed marram area to the windward, the tree-lupin 
forms a good sand covering. It is a branched shrub of 
dense growth reaching 8 ft. in height; it can be easily 
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raised from seed, and it has root nodules containing 
bacteria, which add combined nitrogen to the soil. 

Along a sea-shore which is constantly supplying loose 
dry sand to be carried inland by the wind it is important 
to form a continuous and stable fore-dune. This should 
be of uniform height, without peaks or depressions; it 
should conform to the shore-line as a whole without 
following every indentation, and it ^ould be as little 
arched as possible. It is started by erecting a pair of 
fences made of tree-branches to catch the sand, other 
fences being erected when these are buried; when the 
dune has attained sufficient height marram grass is planted 
to hold the sand. 

Temporary expedients are sometimes required to stop 
a moving dune, or raise a sand-ridge, or afford protection 
at some critical point where even marram-grass will not 
grow; for this purpose anything that will cover the sand 
closely and will not be blown awa^^ may be employed, 
such as branches of shrubs if heavy enough to maintain 
their position, Vvvy small areas may be covered com¬ 
pletely with soil or clay after having made the surface level. 
Catching fences to hold back the sand and form dunes 
are made of tree brani'hes stuck in the sand in rows at 
right angles to the prevailing wind. Wind-fences to 
diminish the velocity of the wind are similar to catching 
fences, but are lower, and not so stout or compact; 
they are arranged to form a number of chessboard-like 
squares. 

It is best that th(‘ whole area should be taken in hand 
and thoroughly treated ; isolated measures are apt to have 
only a temporary efh'ct ; further, when a continuous cover¬ 
ing is attained any break in it is to be avoided, and should 
be cured as soon as possible if it occurs. Stock should 
be kept off the marram-grass if possible, and burning the 
tussocks should never be practised. A peculiarity of 
marram-grass is that it dies out when the supply of drifting 
sand ceases, and grasses spontaneously make their appear¬ 
ance, or they can be sown. It is somewhat risky, however, 
to turn the dunes into pastures, though it may be tried 
as an experiment in certain circumstances. 

The most stable and permanent covering for dune s, 
however, is forest, and it has the advantage of yielding an 
income; but afforestation must be preceded or accompanied 
by reclamation methods. 7 'here are many trees to choose 
from, but if the area is near the sea-coast species that can 
resist the sea-spray must be selected. The Monterey Pine, 
(radinfn), is strongly recommended by Dr. 
Cockayne "as being easy to plant, rapid-growing, with¬ 
standing high winds and drought, and yielding a useful 
timber, though not of the first class, llie success of the 
Cluster pine, /\ Pinasfrr (ninri/inin) on the dunes of the 
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west coast of France is celebrated ; it is a valuable source 
of turpentine there (see this Bulletin, 1911, 9 , 176). 

Iron-ore from Trinidad. — This sample of iron-ore was 
forwarded to the Imperial Institute in September 1910. 
It consisted of a mixture of magnetite and haematite. A 
film of tarnished and rusty material covered some parts 
of the sample. A small amount of impurity was present, 
consisting chiefly of quartz and mica. 

An analysis gave the following results : 




Pci cent. 


Pi r cent. 

Ferric oxide . 

Fe.U3 

, (84-46 

Phosphoric anliydride . 


nil. 

Ferrous oxide 

FeO 

(11-89 

Titanium dioxide. 

TiO, 

nil. 

Alumina 

K\ 0 , 

026 

Cupric oxide 

CuO 

0008 

Lime 

CaO 

o-io 

Moisture and combined 



Magnesia 

MgO 

019 

water 

H ,0 

071 

"Silica 

SiO., 

1-85 

Organic matter and car¬ 



Manganous oxide . 

MnO 

trace. 

bon dioxide 


0 24 

Sulphuric anhydride 

SO3 

trace. 





* Toi^ciher djiiivalent io OS '3 /rr < t)it. of met alii^ iron. 


The results show that this specimen consists of very good 
iron-ore, suitable for the production of steel by the 
Bessemer process. Ore of the composition represented 
by this sample would be worth about 205. to 22,s\ per ton 
c.i.f. United Kingdom ports (February 1911). 

Magnesite from Cyprus.—This magnesite, collected in the 
Limassol Forest, (Cyprus, was compact, white, and fairly 
clean; it was free from gritty impurity, but apparently con¬ 
taining a small amount of serpentine distributed through¬ 
out it. A chemical examination of the sample gave the 
following percentage results: Magnesia, 47 /4; ferrous 
oxide, o'3o; silica, 2*02; loss on ignition (chiefly carbon 
dioxide), 49*87. 

Assuming that all the silica is present in combination 
with magnesia as serpentine, the approximate percentage 
mineral composition will be as follows: Magnesite, 95*5; 
•serpentine, 4-5. 

The above results indicate that the sample is of good 
quality, and would fetch the current market rate. The 
material could be used in the manufacture of magnesite 
firebricks and for all ordinary purposes to which magnesite 
is applied. 

Copper-Mercury Ore from Queensland. —This mineral, col¬ 
lected in the Cooktown District of Queensland, was received 
in September 1909. It was a weathered ore consisting of 
copper carbonate and cinnabar in a matrix of hydrated iron 
oxide and quartz. Antimony appeared to be present in 
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the form of ochreous matter mixed with the hydrated iron 
oxide and cinnabar. The sample was analysed and gave the 
following percentage results : Copper, 14*80; mercury, 9*97 ; 
antimony, 774; arsenic, 0*79; gold, ;///; silver, about 2oz. 
per ton of ore. 

Under certain conditions the ore represented by this 
sample would be of value as a source of both copper and 
mercury, provided that it is obtainable in quantity and that 
the bulk available is of similar quality. In the latter con¬ 
nection it should be noted that this weathered sample will 
probably not represent the ore which would be obtained in 
mining. 

The copper and mercury deposits of the Cook District 
were recently examined by Mr. L. C. Ball, B.E., Assistant 
Government Geologist, and are described in publication 
No. 222 of the Queensland Geological Survey. Mr. Ball's 
conclusions are as follows: 

“ With regard to the copper nothing to warrant any 
further work was observed here; but few of the workings 
were accessible, and it is not denied that sinking and 
driving might result in new ore-bodies being located. So 
little has been done on the mercury deposits that no con¬ 
clusion can be come to as to whether they could support 
reduction works, though the deposits are most favourably 
located for fuel supplies. Extensive prospecting by trench¬ 
ing and sinking should be undertaken by the Company.” 

Native Labour Regulations in Mozambique. —Some consider¬ 
able difficulty has been experienced in the past in obtaining 
sufficient native labour in the Mozambique Company’s 
Territory in Portuguese East Africa, and the attempts on 
the part of private individuals to recruit their own labourers 
have not been altogether successful. To remedy this state 
of affairs the Acting Governor of the Territory has issued 
a series of “Provisional Regulations” for the recruiting 
and supply of native labour which are now in force. A 
Native Labour Department has been created, with its head¬ 
quarters at Beira, the chief work of which will be the 
recruiting of native labourers and their supply to the 
Mozambique Company and to private firms and individuals, 
the organisation of labour statistics throughout the Terri¬ 
tory, and the registration and payment of the native 
labourers. 

The chiefs of the various districts and sub-districts will 
act as delegates of the Department, in so far as questions 
of labour supply are concerned, except in the District of 
Manica, where a special delegation of the Department will 
be established. The duties ot the delegates will include the 
preparation of a native census and hut enrolment, and the 
supply of all necessary information relating to native labour 
to the Central Department. 



140 BUIXETIN OF THE IMPERIAL INSTITUTE 

The recruiting of natives within the Territory will for 
the present continue to be carried out by the Company's 
Stan, but under the inspection and control of the Native 
Labour Department. Tne chiefs of districts and sub-dis¬ 
tricts will recruit the natives required for the service of 
the Mozambique Company, whilst private individuals may 
obtain a special licence, under certain conditions, to enable 
them to recruit natives within and for service in the Terri¬ 
tory. Recruiting outside the Territory is to be done only 
when the resources of the Territory itself are exhausted, 
and for this purpose special recruiting agents appointed by 
the Labour Department will be employed. The recruiting 
of natives outside the boundary is governed by a number 
of rules, which refer to the period of contract, re-engage¬ 
ments, wages, identification passes, repatriation, and the 
provision of free lodging, food, and medical attendance in 
addition to wages. 

The Regulations authorise the institution of compounds 
for natives seeking employment, on similar lines to the one 
already existing at Beira, in all localities where there is a 
Delegation of the Native Labour Department; whilst efery 
person employing natives from the Department must estab¬ 
lish a compound in good condition and with the necessary 
equipment. 

Natives are, as a rule, to be supplied only to residents 
in the Company’s Territory and for certain specified pur¬ 
poses, such as farming, mining, and stock-breeding, and to 
merchants and manufacturers. Stringent rules govern the 
terms of employment of native labourers supplied through 
the Labour Department, whilst a maximum wage is fixed, 
which varies according to the kind of work in which they 
are employed. Indemnity for accidents arising in the course 
of employment is provided for by the Regulations. 
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RECENT PROGRESS IN AGRICULTURE AND THE 
DEVELOPMENT OF NATURAL RESOURCES 

In this section of the Bum iix a summary is given of the contents of 
the more important papers and reports, published during the preceding 
(juarter, in so far as these relate to tropical agriculture and the utilisation 
<f the natural resources of the Colonies, India and the Tropics generally. 

AGRICULTURE 

General 

Injurious Insects.— Circular No. 3, 1911, Dept. Agric., 
Trinidad, contains notes on the life-histories, habits, and 
natural enemies of insects that are injurious to cocoa, 
rubber, tobacco, and cotton crops, and gives information 
as to methods of control and the composition and use of 
insecticides. Leaf-eating beetles are the most serious of 
the cocoa pests, and these are favoured by excessive mois¬ 
ture. Most of the larger beetles are sluggish in habit and 
may be killed by shaking the branches of affected plants 
over buckets or basins which contain a small quantity ot 
crude petroleum. Arsenate of lead used a spray, at the 
rate of 4 lb. to fifty gallons of water, is also suggested as a 
remedy. Few insect pests appear to attack i\ira rubber in 
Trinidad, but Castilloa trees are liable to attacks from scale 
insects, notably the “Aku fringed scale” {A.^tcro/rrauiufu 
pustu/dJLs , whi('h sometimes kills, but mostly disfigures, 
young trees and retards their growth. Lime-sulphur wash, 
one gallon to fifteen or twenty gallons ot water, is recom¬ 
mended as a spray. 

The hawk-moth {Protoparcc scxta) lays its eggs on the 
leaves of the tobacco plant, and the caterpillar which hatches 
out is known as the tobacco horn-worm.” It is usual to 
wait until the worm ” has developed before taking steps 
to control this pest ; but as the eggs are fairl\ large, and 
easily seen, their removal by hand-picking is recommended. 
The “ bud-worm ” (( 'hloridea virescens) attacks tobacco plants 
at all stages of their growth. Owing to the green colour 
of the worm " it is difficult to detect it until consider¬ 
able damage has been done. Hand-picking is the only 
effectual method of control, but spraying with arsenate ot 
lead is suggested as a remedy. The common reddish-brown 
house-wasp is a natural enemy of the bud-worm and 
destroys considerable numbers. The tobacco “ flea-beetle ” 
does considerable damage by puncturing the leaves with 
minute circular holes. As this pest is found on other 
solanaceous plants, all weeds of this order should be kept 
down. Arsenate of lead is recommended as a spray, but it 
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should not be employed for this purpose within two weeks 
of harvesting the crop. 

Soils.—The choice of crops suitable for culture on alkali- 
land is the subject of Farmers' Bidl.y No. 446, 1911, US. 
Dept, A^ric. The soils are divided into seven grades 
according to the proportion of the less harmful salts^ 
bicarbonates, chlorides, and sulphates present, from “ exces¬ 
sive,” containing 1*5 per cent, of alkali salts, to ^‘negligible,”' 
containing less than ot per cent. It is assumed that the 
quantity of “black alkali” (sodium carbonate) present is 
practically negligible. 

After discussing the origin of the alkali and its effect on 
seed-germination and plant-growth, the author considers 
in detail the plants suitable for culture on alkali-land. 
The following lists include some of the more important 
plants which will give a fair yield on land of the grades 
indicated ; 

Weak alkali (o'l to Medium alkali (o’i Moderate alkalt (o’6 to 

0 4 per cent.). to o'6 per cent.). o*8 per cent.). 

Wheat (grain crop) Red top [Agrostis Meadow fescue 
Emmer (grain alba and A, vul- Italian rye-grass 

crop) garis) Slender wheat- 

Oats (grain crop) Timothy-grass grass 

Kafir sorghum Orchard-grass Foxtail millet 

Milo sorghum Cotton Rape 

Broom corn millet Asparagus Kale 

Alfalfa Wheat (hay crop) Sugar sorghum 

Field peas Oats (hay crop) Barley (hay crop) 

Vetches Barley (grain crop j 

Horse-bean Rye (grain crop) 

Sweet clover 

The treatment of “sick” soils is discussed in the Ann. 
Rep. Porto Rico Agric. Exp. Station, 1910, p. 17, and the 
results obtained with several “disinfectants" are given. 
The four experimental plots, which measured rs square 
metres each, were planted with Liliu7n candidiwi and 
received the following quantities of “ disinfectants” respec¬ 
tively : 250 cubic centimetres of carbon disulphide, 100 
grams chloride of lime, no grams of potassium per¬ 
manganate, 30 grams of cresol. The last three were each 
dissolved or suspended in 5000 cubic centimetres of water. 
The plot treated with chloride of lime produced over three 
times as many flower-buds as an untreated plot and about 
25 per cent, in excess of the next best plot, that treated 
with cresol. The carbon disulphide induced a large yield 
of leaves, indicating an increase in available soil nitrogen. 

The chemical and mechanical composition of certain 
Philippine soils and the factors influencing their fertility 
are considered in Philippine Journ. Science (1911, A, 6, 279). 
The meteorological conditions of the region are given in 


Strong alkalt (o'S to 
I ‘o iH;r cei4l^. 

Sugar beet 

Wc.stern whcat- 
gra.s.s 

Awnlcs.s brome- 
gras.s {Uromits^ 
imrntis) 

Tall meadow 
oat-grass 
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full and the analyses of 180 soils are quoted. The results- 
of experiments on certain modifications in the methods of 
analysis are of some interest. It is shown that serious 
errors in the mechanical analysis may be caused by drying 
the soil at 110° C. before examination, and also that sifting 
under water does not eompletely disintegrate the soil. 

Analyses of a number of soils from the Belgian Congo 
show that the soils usually contain fair quantities of nitrogen 
and phosphoric acid, but are often deficient in lime {Bull 
Agric. du Congo Beige, 1911, 2, 484). 

A description of the origin and nature of the soils of 
Ugogo, German East Africa, is given in Der PJlander 
(1911, 7 , 565 and 638). 

An article on " Soil Surveys and Soil Analysis ” by 
Messrs. A. D. Hall and E. J. Russell in Jotirit. Agric. Science 
(1911, 4 , 182) deals with the results obtained in a soil survey 
recently carried out in S.E. England. The influence to be 
attributed to factors such as the water-supply and the 
quantity of organic matter and calcium carbonate present, 
in drawing conclusions from the results of mechanical 
analyses, is fully discussed. The relation between the 
mechanical analysis and chemical composition of the soils 
examined is also considered. The authors found that 
generally the nitrogen amounts to about 3 per cent, of 
the loss on ignition and the acid-soluble potash to one- 
thirtieth of the clay fraction; but the “available" potash 
may vary from 5 to 50 per cent, of the “ .tcid soluble" 
potash. No connection could be traced between the ratio 
of lime to magnesia, which varied usually from i to 3, and 
fertilit}', poor soils often having the same ratio as good 
ones. 

The results of important experiments on soil oxidation 
are given in Bull. No. 73, 1911, Bureau of Soils, U.S. Depf. 
Agric. The oxidation due to roots and soil was investigated 
chiefly by means of organic compounds, such as aloin, which 
yield coloured bodies or solutions on oxidation. By this 
means it was shown that roots are capable of exerting both 
reducing and oxidising properties, either separately or 
concurrently. The oxidation caused b}’ roots and soils 
appears not to be due to enzymes, and is increased by the 
addition of certain salts of manganese, iron, aluminiv.m, 
calcium, or magnesium. Certain types of organic matter, 
that have been isolated from some soils, c.g. dihydroxy- 
stearic acid, inhibit oxidation. 

Nitrogenous Manures.— Bull. No. 24, 1911, Hawaii Agric. 
Exp. Sta., entitled ‘‘The Assimilation of Nitrogen by Rice," 
describes manurial experiments on rice carried out over 
a period of two years on a soil deficient in nitrogen. 
These showed that nitrate of soda, applied either before 
transplanting or later, produced only a slightly larger crop 
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than was obtained without manure, whilst ammonium 
sulphate ^ave a considerably increased yield, the best 
results being obtained by applying all the manure at one 
time. Sand-cultures showed that when nitrates alone are 
supplied to rice, the plants are stunted and sickly, whilst 
those sup^ied with ammonium sulphate are vigorous and 
healthy. Denitrification was found to take place in rice 
soils, resulting in the formation of poisonous nitrites. 
This failure of rice to properly assimilate nitrogen supplied 
as nitrates may be due to the absence of nitrate-reducing 
enzymes. 

The following table shows the yields of straw and 
unhusked rice in lb. per acre obtained with the manures 
under trial. The manures were applied in quantity equivalent 
to 70 lb. of nitrogen per acre; 


I 

Autumn crop, | Spring crop, Autumn crop, 
1909. 1910. 1910, 



1 Strau. 

Ammonium sulphate before' 


planting . 

1 

Nitrate of soda before planting 

1,881 

Ammonium sulphate in six 


applications 

2.473 

Nitrate of soda in six applica¬ 


tions .... 

2,277 


I 


Paddy. 

Strau . 

Paddy . 

Strau. 

Paddy. 

4,603 

2.475 

3.316 

2,029 

3.564 

2,128 

2,920 

2,227 

!f|oio 

3.312 

3.465 

2,772 

3.<'78 

2,722 

3 . 7^’2 

I 

2,6:: 3 

i »<>33 

2,07() 

>.^31 

2.427 


A detailed account of the occurrence or manufacture of 
the inorganic nitrogenous manures—sodium nitrate, cal¬ 
cium nitrate, cyanamide, and ammonium sulphate—is given 
in the Atnerican Fertiliser 35 , No. 8, p. 29). 

In the Jotirn. Sue. Chem. hid. (1911, 30 , i3('>2) it is shown 
that soot may contain up to 6 9 per cent, of nitrogen. Soot 
containing this amount is valued at .^4 2s. per ton. 

The enrichment of soil by clover cultivation is discussed 
in Rep. Exp. Farms, Canada (1910-11, p. 173). The results 
of experiments extending over nine years show that the 
nitrogen content of the soil was increased from 5331b. per 
acre to 1,005 Ib. per acre for a depth of 4 in. 

Seaweed as a Manure.—According to the Journ. Dept. Agric., 
Ireland (1911, 12, 86), this is specially suitable for potatoes, 
owing to the large quantity of readily available potash 
present. The best results are obtained if the weed is 
ploughed in before planting, since if fresh weed be applied 
at the time of planting, it may cause the “ seed ” to rot. A 
method which avoids this risk is to apply the weed on top 
of the ridges after the seed is planted. 
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Foodstuffs and Fodders 

Maize.—A paper on the maize industry of South Africa, 
read by Mr. Burtt Da\y at the Dry Land Congress, 
Pretoria, is reprinted in the Agric. Journ., Union of South 
^/r/ra (1911, 2, 588). The industry is discussed in detail, 
from seed selection to the marketing of the crop and its 
uses. An account of maize cultivation experiments in 
German East Africa is contained in Dcr PJlanzcr 
7 , 604). Cultivation methods are discussed, and the results 
of trials with fifteen varieties given. The best were 
‘'Hickory King” and “Quarantine” from Natal, and 
“Boone County” and “Parkinson” from Virginia, which 
matured two to three weeks in advance of the native 
varieties, and gave better yields. 

Rice.—The Ann, Rep. Dept, Agric.^ Brit, East Africa 
(i9io--ii,p. 181), describes experiments made with a view 
to establishing a rice-growing industry in the swampy 
districts of Kavirondo. Seven varieties were tried along 
the banks of the Kibos River, and two, “ Chinoor ” from 
Ceylon and “ Kuyika,” a native variety from the coast, 
showed great promise. 

Wheat.— 7 'he Ann. Rep. Dept. Agric.^ Brit. East Africa 
(1910-11, pp. 148 and 208) contains an account of varieties 
and manuring experiments with wheat. lu spite of the 
richness of the soil, an application of manure gave a greatly 
increased yield. Nitrogenous manure produced a luxuriant 
growth of straw, and in consequence a greater liabilit}’ to 
rust and other fungoid attack, whereas phosphatic manures 
had a wholly beneficial effect, strengthening the straw and 
rendering it less liable to rust. A series of varieties of 
wheat, largely imported to the United Kingdom, were 
received for trial from the Imperial Institute, and all were 
found to be subject to rust under local conditions. The 
Australian varieties were unsatisfactory, whilst the Indian 
kinds met with moderate success. Hybridisation experi¬ 
ments are in progress, and are already giving promising 
results. 

In combating a plague of beetles spra^’ing was found 
irnpracticable, but poisoned bait consisting of bran mixed 
with Paris green or arsenate of lead, and a small amount 
of sugar, was used with success. The wet mixture was 
applied broadcast. The beetles, after eating the bait, live 
from twelve to twenty-four hours, but in this time do no 
damage to the wheat. 

Cocoa.—A report on experiments in manuring old cocoa 
plants, carried out at the Experimental Station, Peradeniya, 
Ceylon, between 1903 and 1911 (Circs, and Agric. Jonm., 

10 
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Roy. Bot. Card., Ceylon^ 1911, 6, 51), shows that the annual 
application of large quantities of artificial manures to cocoa 
in good bearing condition is not profitable, and may result 
in a loss of crop. The soil at Peradeniya previous to 
manuring contained a fair proportion of nitrogen, but was 
poor in phosphoric acid and potash. It was found that the 
differences in crop which could be attributed to the action 
of definite chemical constituents was extremely slight. The 
most successful plots were those treated with fish or bone 
manure, and these contain smaller quantities of the 
essential elements than the mmority of the manures 
applied. Superphosphate was definitely beneficial, but the 
reverse applies to basic slag. There is no evidence that 
the application of any other form of manure leads to a 
profit. Forking the soil during dry weather is decidedly 
harmful, owing to injury to surface-feeding roots and to 
increased evaporation. Dadap trees {Erythnna liihosperma)^ 
planted about thirty to forty per acre, were found to afford 
the most suitable shade for cocoa in Ceylon. If the shade 
is too heavy canker attacks are facilitated during wet 
weather, whilst absence of shade encourages attack^^of 
Helopeltis during the drier months. 

According to information received from the Governor 
of the Gold Coast Colony, the cocoa crop for 1911 was 
89482,2261b., valued at ;^i,6i3,458. 

Sugar.—In a recent number of the ^Igric. Jottrn. India 
(1911, 6, 255), attention is drawn to the fact that India^ 
though producing more sugar than any other country, 
viz. 3,000,000 tons annually, imports 600,000 tons. The 
price of sugar and the cost of cultivation are such that 
in Madras, in spite of excellent irrigation facilities, the 
people find it more profitable to grow “Cholum" {Sorghum 
vulgare)^ while in Eastern Bengal, where the climate is 
specially favourable to cane cultivation, jute is the chief 
crop. The present cost of production is estimated by 
Hadi at 65-80 Rs. per acre, whilst in Louisiana and Java 
the cost is 26 Rs. and 30 Rs. respectively. The yield of 
sugar per acre varies from 2 5 tons in Bengal to o*6 ton 
in Punjab, which compares badly with the yield of 3 to 4 
tons in Java, and about 2 tons in most British Colonies. 
The chief defects of the Indian crop are the small weight 
of cane per acre and the high proportion of fibre in the 
cane. The favourite cane of the Hindoo peasants is 
'‘Ukh,’' which contains a high percentage of fibre, but 
owes its popularity to its immunity to attack from wild 
animals. Tne system of manuring also requires im¬ 
provement. 

Tropical Grasses.—In an account of the grasses found in 
German East Africa {Der Pfianzer^ 1911, 7 , 667), Dacty- 
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loctenium cegyptiacum {Eleusine cegyptiacd) is stated to be the 
most important Its growth is very rapid, it thrives well 
on poor soils, and is highly valued by the natives as a 
fodder on account of its high milk-yielding properties. In 
famine times it serves for human consumption. Sporobolus 
robustus, which is drought-resistant, with Eragrostis sp. 
and Pappophorum abyssinicum (sheep grass) are also 
esteemed as cattle foods. Chloris inyriostachia^ C, vugata^ 
C. radiata, and Setaria ciliata occur extensively, and provide 
good fodder. 

Andropogon contorhts {Heteropogon hirtus —wild oats) 
and Aristiaa adocnsis^ found extensively in dry unfruitful 
districts, are dangerous to cattle on account of the long 
hard needle-like awns on their fruits. Sdmiidtia quinque- 
setata is injurious to calves. Setaria verticillata is also 
injurious on account of its needles/’ though before 
flowering it is a highly nutritious fodder. 


Essential Oil- 

Bay Oil.—Experiments on the cultivation of the bay tree 
{Pimevta acn\s) have recently been carried out in Mont¬ 
serrat {Report of the Botanic Station^ etc.^ Montserrat^ 1910-11, 
p. 16). An acre of land at Chateau was planted with year- 
old seedlings in 1908, 850 plants to the acre, m rows 9 ft. 
apart, 6 ft. being allowed between each pair of plants in 
the row. The rows were interplanted with cotton. 

Closer planting than this is now recommended, as it is 
found that, after trimming, the tendency of the plant 
is to grow vigorously at the head. I'he leaves were 
first reaped in June 1911, when the plants were 6ft. in 
height. Distillation experiments were made with the 
leaves, a small still capable of holding 150 lb. of leaves 
being used. The oil comes over in two portions: (i) light 
oil, which floats on water and distils during the first 
two hours; and (2) heavy oil, which sinks in water, and 
takes about four hours to pass over completely. The 
average yield of oil from 100 lb. of leaves was approxi¬ 
mately 16 oz. 

Experiments with P, acris have also been made on 
a small plot acre) in another part of the island. The 
seedlings were planted in a somewhat stiff loam at a 
distance apart of 3! ft. The yield of leaves at the first 
gathering in 1905 was 121 lb., equivalent to 2,660 lb. per 
acre, the yield of oil from the latter being estimated at 
425 oz. The yield of leaves increased 3’early; and in 1910 
402 lb. were produced, equivalent to 8,844 lb* acre, 
the estimated yield of oil being i 414 oz. per acre. The 
average yield tor the six years was 970 fluid oz. per acre, 
or about 53 lb. 
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Cap< Oil.—The essential oil obtained from “ cape ” leaves 
growing in French West Africa, and which is said to be 
used by natives for perfumery purposes, has been examined 
by Messrs. Roure-Bertrand Fils {Bull. Roure-Bertrand Fils, 
October 1911, p. 41). The odour of the oil, which is at 
first patchouli-like, is stated to become particularly pleasant 
and powerful after evaporation. Its general characters are 
as follows: specific gravity at 15'’ C. 0977, optical rotation 
+ 39° 28', acid value 07, saponification value i09"2. The 
investigation of this oil is being continued. 

Champaoa Oil.—The essential oil of Michelia Cliampaca, L., 
growing in the Philippines, forms the subject of an inves¬ 
tigation ^ B. T. Brooks {Phil. Jount. Science, 1911, A, 8, 
p. 332). Particulars of the cultivation, growth, and dimen¬ 
sions of the tree are given. The necessity of distilling 
champaca flowers immediately after gathering is empha¬ 
sised, as on standing they rapidly become dark-coloured 
and the fragrance is impaired. The author considers the 
darkening to be due to an oxj'dase in the flowers. The 
chemical composition of the oil is dealt with, and tTfe 
constants of the oils from white and yellow champaca 
flowers have been determined. 

Amongst other new Philippine oils described by the 
same author are the following: Essential oils of Michelia 
longifolia, Bl., Toddalia asiatica, L., Clausena anisinn-olens 
(Blanco), Merr., Citrus dcciitnana, Murr., and Citrus hvstriv, 
D.C. 

Origanum Oil.—The distillation and sale of origanum oil 
in Cyprus, which for over ten years has been carried on by 
the Department of Agriculture, will in future be undertaken 
by a private distiller. The yield of oil in 1910 amounted to 
2,842 lb., which is greater than that of any previou.s year 
(Rep. Director of Agric., Cvprus, 1910-n). This oil formed 
the subject of an investigation at the Imperial Institute 
some years ago (see this Bl i.lktin, 1906, 4 , 2^; 1908,6, 208), 
and it has since been shown to be a most powerful disin¬ 
fectant and germicide (loc. cit., 1910, 8, 407). 

Mentha spp. Oils.—A botanical study of the cultivated 
mints has been made recently b3' A. and E. G. Camus {Bull. 
Roure-Bertrand Fils, October 1911, p. 3). The plant, Mentha 
piperita, which yields the best peppermint oil, is said not to 
be a species but a hy brid resulting from the crossing of 
M. viridis (spearmint) with M. aquahea (water mint). I’he 
botanical characters of M.piperita and its varieties are given 
and the anatomical structure of the plant and its parents, 
M. aquatica and M. viridis, are described. This botanical 
study of the mints is supplemented with a summary of the 
analytical characters of the essential oils of the ordinary 
and the red peppermints. 
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Oils distilled from French peppermint cultivated in 
Dalmatia have been examined ^ Messrs. Schimmel & Co. 
{Report, October 1911, p. 69). They were found to differ 
from the English and American oils in that some have a 
lower rotatory power and a few are poorer in menthol. 
Th^ approximate more closely to the t rench oil. 

Cuttings of Japanese peppermint plants recently reared 
in German S.W. Africa are stated to have yielded excellent 
results. The herb has been distilled by Prof. Thoms of 
Berlin, and a yield of 0862 per cent, of oil was obtained 
(Schimmel & Co.’s Report, October 1911, p. 71 ; Apotheker 
Zeiiiing, 1911, 26 , 686). The physical and chemical pro¬ 
perties of the oil indicate a product superior to the oil 
prepared in Japan. 

Wintergreen Oil.—An account of the preparation of Indian 
wintergreen oil by W. Reinhart appears in Schimmel & 
Co.’s Report (October 1911, p. 96). The plant yielding the 
oil, Gaultheria fragrantissima. Wall., occurs in the higher 
Nilgiri region and in the Palni and Travancore hills, where 
it grows into a strong, high bush. The oil is prepared by 
natives from the leaves of the plant by distillation with 
water in primitive copper stills. The output at present is 
small, but could be increased easily. A sample of the oil 
has been examined by Schimmel R. Co., and in odour and 
general properties was found to resemble the American 
wintergreen oil from G. proctt»ibc>ts. The oi' t'rom this and 
allied plants is used medicinally and as a perfume. 

Womseed Oil.—CVrc. No. 73, 1911, Bitr. C/ictn., G.S. Dept. 
Agric., contains an account of the chemistry of American 
wormseed oil, derived from Chenopodiiwi ambrosioides var. 
anihclmintiea. Most of the American oil is grown in 
Carroll County, Md., and appears in commerce as Baltimore 
wormseed oil. The oil is used as a vermifuge. The 
physical characters of authentic samples of Chenopodiunt 
oil are given, in addition to information on the chemical 
constituents of the oil. 

Ylang-ylang Oil.—Samples of Ylang-ylang oil prepared in 
the island of Mayotte have been examined by Roure-Bertrand 
Fils {Bull., October 1911, p. 40). They differ very aj.pre- 
ciably in their physical characters from the ordinary 
commercial oils. Specific gravity, 0 959 to o‘965 ; optical 
rotation,—53“' 56' to —41 16'; acid value, 13 to 1-4; ester 
value, 1297 to I3f6; acetylation number, 1670 to i8o’8. 


Oils and Oil Seeds 

Beeswax.— The Agric. Journ. of India (1911, 6, 399) con¬ 
tains an article by iTetcher on the wax moth, which is very 
prevalent in India. The extermination or control of this 
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pest is rendered practically impossible by the occurrence 
in almost all parts of India of wild bees which provide the 
wax moth, or more correctly the caterpillar, with food; 
the use of modern hives in which the combs can be 
inspected is recommended as a remedy. 

The same author {loc. cit. p. 392) describes an easily 
constructed apparatus for the removal of honey from 
the comb. 

Castor Seed.—According to Mooser (C/trw. Zcnt. 1911,2,638) 
the presence of castor seed meal in oil seed cakes can be 
•detected by means of anti-ricin serum obtained by the 
usual method of intravenous injection of goats with ricin. 
He is unable to confirm Miessner’s statement that the 
poisonous properties of castor seed are destroyed by either 
moist heat at 90® C. or by dry heat at 130° C. 

Coconut Palm.—A general article on the coconut industry 
in the Philippine Islands appears in the Tropical Agriculturist 
<1911, 37 , 398). Detailed estimates of the cost of establish¬ 
ing coconut plantations in these islands are given. 

The cultivation of coconut in the Virgin Islands would 
probably be successful on a moderate scale (JV.I. Agric. 
News, 1911, 10, 356), as existing trees in many parts of the 
islands are generally fairly healthy and free from scale 
insects. The nuts at present are all sold locally and the 
peasants do not appear to be desirous of undertaking 
cultivation on any considerable scale. 

Circ. No. 5 Board of Agric., Trinidad and Tobago, deals 
with the following insects affecting coconut palms in these 
islands—the palm weevil {Rhyncophorus palmaruni), the 
small weevil borer {Metamasius hcmiptcrus, Linn, van 
dccoratus, Gyllh), the bearded weevil {Rliina barbirostris), 
the coconut Sphenophorus, the coconut butterfly (Brassolis 
sophoroe), the coconut saturnia moth {flypcrchiria sp., .syn. 
Automcris, Hiibner), and the rhinoceros beetle {Strategus 
anachorcta). The circular is illustrated and describes the 
•effects produced upon coconut palms by these insects and 
rthe remedial measures to be employed. 

Circ. No. 4 Bd. Agric., Trinidad and Tobago {Rep. of the 
Mycologist for year ending March 1911, Part /I.), contains 
information on the bud-rot, root, stem, and leaf diseases of 
the coconut palm, and discusses methods of prevention and 
control; an interesting feature of the publication is the 
excellent manner in which it is illustrated by reproductions 
•of photographs of trees attacked by the diseases in 
question. 

Johnston (Phytopathology,!, No. 3, through Nature, 1911, 
67 , 424) states that the bud-rot disease of coconuts is due 
to Bacillus coli (the organism present in the intestinal 
tract of man and many animals) or to a form of organism 
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indistinguishable from B. coli. When inoculated into the 
soft tissues of the coconut palm, B. coli is capable of 
causing their destruction ; this point is of interest, as B. coli 
has not previously been connected with any plant disease. 

For a general article on the cultivation of the coconut 
palm and the preparation and utilisation of its products, 
see this Bulletin, p. 76. 

Ground Nuts.—Experiments in the East Africa Pro¬ 
tectorate with two varieties of ground nuts, Chinese and 
Shirati, gave yields of 2,700 lb. and 2,600 lb. of nuts (in shell) 
per acre respectively. In the latter case the crop was 
only sown as a catch crop and was planted too far apart 
for profitable cultivation {Ann. Rep. Dept. Agnc., Brit. East 
Africa, 1910-n, p. 179). Progress in the cultivation of 
ground nuts by the native population was somewhat 
checked a few years ago by disease caused by the “slim 
eel worm ”; experiments are now being made with a view 
to eradicating this pest. 

Oil Palm.—Zimmerman discusses the distribution of the 
oil palm in the Lake Tanganyika district of German East 
Africa {Tropcnpflnnzcr, 1911, 15 , 549), and quotes the results 
of experiments on the yield of fruit, palm oil, and palm 
kernels given by trees in this district. No appreciable 
amount of palm oil appears, however, to be manufactured 
by the natives, and the palm groves are uiaared for and 
overcrowded ; they are also infested by Glossina palpalis, 
a host of the sleeping sickness disease which is prevalent 
among the natives. He states, however, that the prospects 
of working the palms in Usumbura on a large scale are 
favourable. 

Olives.—The cultivation of olives in certain districts at 
the Cape is recommended in Agric. Jonrn., Union of S. 
Africa {igw, 2, Trees of several varieties have been 

imported and planted for the purpose of supplying cuttings 
to those interested in olive cultivation. 

An interesting account of the production of olive oil 
in Syria is given in a Board of Trade Report on British 
Trade in Syria [Cd. 5707], 1911. Although the ‘'il is 
prepared by primitive and wasteful methods, about. 22,000 
tons are produced annually, the greater portion of 
which is consumed locally as edible oil or is made into 
soap. 

Sesamnm.—Previous experiments with this crop at Kibos, 
East Africa Protectorate, had only given 3delds of about 
160 lb. per acre; further experiments have now been 
made {Ann. Rep. Dept. Agric., Brit. East Africa, 1910-11, 
p. 183) in which imported seed has been sown in com¬ 
parison with local varieties. Brown varieties gave higher 
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yields and resisted the effects of drought better than the 
white varieties ; in one case a yield at the rate of 600 lb. of 
seed per acre was obtained. Fen acres will be put under 
sesamuin in order to ascertain whether the increased yield 
from the imported seed will be maintained. 

Sesamum has been cultivated experimentally for some 
years past in Queensland at the Kamerunga State Nursery 
{Queensland Agric. Journ. 1911, 27 , 192), and yields at the 
rate of 982 lb. per acre have been obtained. The crop 
is recommended as being inexpensive to cultivate and 
giving quick returns; under favourable conditions twa 
crops per year can be grown. The chief obstacle to the 
extension of its cultivation appears to be the lack of local 
oil mills; it should, however, be possible to convey the 
seed to Brisbane. It is suggested that the sugar mills 
might install hydraulic presses and manufacture oil when 
not engaged in sugar manufacture. 

Shea Nuts.—The possibility of encouraging the exploita¬ 
tion of shea nuts and butter in Dahomey is discussed in 
Les Matieres Grasses (1911, 4 , 2495). Unfortunately fhe 
most productive areas are situated some distance from 
the railway, and as the only means of transport is by 
native carriers owing to the prevalence of aiseases of 
animals, the exportation of shea nuts does not appear to 
be very profitable. The exportation of the butter is more 
profitable, but the native population is insufficient to pro¬ 
duce large quantities by the crude and wasteful methods 
employed. 

Soy Beans.—The results of a number of exoeriments with 
this crop in Natal are given in the ^Igric. Journ., Union of 
South Africa (igii, 2, 161). A large number of samples of 
seed were supplied to planters for trial, but, unfortunately, 
the results of these experiments are in many cases un¬ 
favourable owing to an exceptionally dry season and other 
causes. The experiments made at the experimental farms 
at Cedara, Winkle Spruit, and Weenen are, however, more 
complete and satisfactory; these include trials of different 
varieties, and experiments on the influence of soil, methods 
of cultivation, manures, and time and distance of planting. 
An interesting and important result of the experiments is 
the marked alteration of character which the soy bean 
undergoes owing to the influence of soil and climate. 

Miscellaneoas.—Further attempts to obtain a machine 
suitable for the decortication of the seeds of Telfairia pedata 
have proved unsuccessful {Trohenpflanzcr, 1911,16,643). 

A large tree {Balanites sp.) nas been discovered growing 
in the neighbourhood of the Lebombo Mountains and on 
the banks of the Umbeluzi Rixer {Boardof Trade Joum. 1911, 
78 , 46), mature specimens of which are said to produce 
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1,200 lb. of nuts per annum. The nuts yield a kernel 
which contains about 60 per cent, of oil said to resemble 
olive oil. Investigation of the seeds of a related species, 
B. cegyptiaca, at the Imperial Institute have shown that the 
kernels, which are rich in oil, are enclosed in a hard fibrous 
shell difficult to remove. 

Grimme (Chem. Zent. 1911, 2, 1739) publishes the results 
of examination of a number of oils derived from seeds of 
various species of the N.O. Papilionaceae ; the amount of 
oil in almost all cases is insignificant, so that the seeds 
appear to be of no economic value as oil-seeds. 

“ Handal” seeds from the Sudan contain 197 per cent, 
of semi-drying oil which should be suitable for use as an 
edible oil {Chem. Rev. iibcr Fctt. n. Harz Ind. 1911, 18 , 300); 
the botanical name of the plant is not stated. 

It is suggested that tobacco seed might be utilised as a 
source of oil {Jaunt. dAgric. Trap. 1911,11, 349). The seeds 
contain 15 percent, of drying oil. Tobacco seed is never 
obtainable in quantity under normal conditions of tobacco 
cultivation. 

The fruits of Raphia sesc have been found to contain 
about 25 to 30 per cent, of oil. Those of R. Laurentii 
only contain traces of oil {Bull. Agric. du Congo Beige, 
1911,2, 762), and it does not appear likely that the fruits 
of either species would prove a remunerative source of oil. 

Rubhf.r 

Hevea Spp. —The Circs, and Agric. Journ., Roy.Bot. Card., 
Ceylon (1911, 6, 17), contains an account by R. H. Lock of 
the botany of rubber tapping. The dangers accruing from 
careless paring and c.xcessive tapping are pointed out. The 
interval between successive tappings is of little moment, 
two days being the usual allowance. The time to be 
allowed for the renewal of the bark depends on the size and 
vigour of the tree, three years being a minimum, lour years 
preferable. This condition can be fulfilled by tapping one- 
quarter of the circumference annually on the half-herring¬ 
bone system. Trees should not be tapped at any point 
where they are less than eighteen inches in girth. When a 
tree is first tapped by the herring-bone or half-herring-bune 
system the latex flows in equal quantity from each branch, 
but as the bark between the different cuts becomes used up, 
a relatively larger proportion of latex is obtained from the 
lowest cut, and some of the upper cuts may cease to yield 
latex. It is recommended that the simplest tools should be 
used for tapping, and the maximum number of parings per 
inch, say eighteen, be made. The tapping should also be 
begun as early as possible in the morning. 

The Bull, ilcon. de I'Indochim (1911, 14 , 720) gives an 
account of experiments on tapping Heveas during 1910. 
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Daily tapping was found to yield nearly three times as 
much latex per tree as tapping on alternate days, whether 
the Vernet or the half-spiral method was employed. The 
annual yield per tree ot latex obtained b}^ daily tappings 
was 7,606 cubic centimetres by the half-spiral system, 6,117 
by the herring-bone system, 5,161 by the half-herring-bone 
system, and 5,124 by the Vernet system. Although the 
half-herring-bone system comes third on the list, it is the 
method recommended as allowing most time for re-growth 
of bark. 

Records of the tapping of Hevea trees are also to be 
found in a report published by A. E. Collens in the Ann. 
Rep. Dept. Agric., Trinidad and Tobago^ 1910-11, p. 65. 
The tapping extended from September 1910 to March 1911. 
During the rainy months the latex contained 30 to 33 per 
cent, dry rubber, and during the dry months 35 to 45 per 
cent. When the tapping was carried out at 9 a.m., with 
the sun well up, latices containing 61 and 63 per cent, 
of dry rubber were obtained. Two Heveas estimated at 
thirty years of age tapped during Februarj^ and WUrch 
produced 5*95 lb. of dry rubber. Various coagulants were 
tried, the best results being obtained with formic, acetic, or 
sulphuric acid, or lime-juice. 

The Bull. Agric. du Congo Beige (1911, 2, 668) contains 
a report of a tapping experiment made on lievca brasiliensis 
at Eala. Five trees six and a half years old were tapped 
on the half-herring-bone system on one-quarter of the 
circumference. The latex was coagulated by means of 
dilute acetic acid and the rubber washed and smoked. 
Tapping was carried out daily for 114 days. The five 
trees furnished together 2,574 grams of dry rubber, i.e. an 
average of 515 grams each. Curves are given showing 
the variation in yield of latex from day to day. Maxima 
occur in the curves at the commencement of the reaction 
of the tree to wounding, at the transition from rainy season 
to calm season, and during the dry season. 

The West Indian Agricultural Nezvs {igi i, 10, 363) contains 
a'note by G. G. Auchinleck on recent trials on the germi¬ 
nation of Hevea seed. The seeds were collected from 
two trees before dehiscence had taken place. From a total 
of 1,192 seeds, 807 strongly growing plants were obtained 
and sold to local planters. 

The Agric. Bull., Straits and Federated Malay States 
(1911, 10, 318), contains an account of an investigation 
by K. Bancroft on the occurrence and nature of spots 
on Para sheet and cr^pe rubber. Thin sections were 
made of the spots and the rubber dissolved by means 
of xylene, the residue being examined microscopically. 
Pink spots were found to contain the mycelium of a 
fungus, the hyphae of which vary in size from 3 to 5 
microns, are much branched, frequently septate, and bear 
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at the ends what appear to be spores. Blue spots contain 
hyphae of a dark colour, giving rise to globose structures 
"Which may or may not be spores. Black spots show dark 
brown hyphae. The spots appear after the rubber has 
been placed in the drying-house, and remain several 
months at least. So far no chromogenic bacilli, such as 
B. prodigiosHs, have been found. The attribution of the 
-discolorations to the mycelia of fungi suggests that 
the principal mode of contamination is by spores borne 
by the air and not by water as formerly supposed. As 
precautionary methods are recommended, the quickest 
possible drying in well-ventilated drying-houses and the 
immediate removal of contaminated sheets. It is also 
recommended to spray the walls and woodwork of the 
drying-house with a dilute solution of potassium per¬ 
manganate. 

In the Journ. Roy. A^ric. and Coinml. Soc. of British 
Citiana (ip'L 21) F. A. Stockdale describes the botanical 
characteristics of rubber trees indigenous to British Guiana. 
Hcvcn confusa appears to be the most widely distributed, 
H. paitciflora the next commonest. Samples of rubber 
obtained from these species were, however, highly resinous 
and of little commercial value ; moreover the yields were 
small, and do not appear to be increased by cultivation. 

Castilloa Spp.—The Jonrn. Jamaica Agric. ^or. (1911, 15 , 
290) contains particulars of tapping experiments made on 
•Castilloa trees by F. Arnett. An average yield of 2'i oz. 
of rubber per tree was obtained from trees live to seven 
and a half years old. Four trees nine and a half years old 
gave an average yield of 5 oz. of rubber per tree. In 
individual cases larger yields of rubber were obtained. 

A. E. Collens, in the Ann. Rip. Dept. Agric., Trinidad 
nnd Tobago, 1910-11, p. 69, describes experiments on 
tapping Castilloa rlastica. The tapping was done on the 
double-herring-bone system, and different types of tapping 
instruments were tried. Various chemicals were also used 
for coagulation, but natural creaming was found to give 
the best result. Thirteen trees eight to nine years old 
gave an average of 3 oz. of rubber per tree ; on re-tapp’ng 
a fortnight later an average yield of | oz. ot rubber per tree 
was obtained. One tree estimated at thirty years of age 
gave on tapping 3 lb. 3 oz. of rubber, and re-tapping a 
month later extracted another 1 lb. 12 oz. Details are 
given of tappings of 200 Castilloa trees varying in age up 
to fourteen years. Analyses are also given of the rubber 
produced. 

A new process for the coagulation and preparation of 
Castilloa rubber is described in the India Rubber Jflorid 
'(i9n, 44 , 412). The latex is strained, diluted with water 
and allowed to cream. It is then run into large, shallow 
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tanks in which the surface of the liquid is just in contact 
with a horizontal, revolving copper drum, heated internally 
by steam to 160-175° A sheet of dry rubber collects 
on the surface of the drum, and when it has attained a 
thickness of } in. it is cut across with a knife and removed. 
The rubber, on removal, is said to be quite dry and ready 
for shipment. If necessary it can be smoked whilst 
accumulating on the drum. One drum will produce 60 lb. 
of dry rubber per day, and it is stated that the rubber 
obtained by this method has realised prices almost as high 
as “ fine Para.” 

Ficus Spp.—A. van Gelder in Dcr Tropenp/lanzer (1911, 15, 
651) discusses the preparation of rubber from Ficus elastica. 
The inner layers, of the laticiferous cells of this rubber 
tree are richest in latex, and the difficulty lies in tapping 
these without damaging the cambium cells. The best 
method appears to be to make grooves in the bark on the 
herring-bone system and then to prick the side branches 
at points 2 to 3 cm. apart. It was found that bj' this 
method yields equal to those of the previous tapping rt»uld 
be obtained after an interval of two months, and it is 
suggested that the tapping could be repeated three times a 
year without diminishing the flow of latex, and far less 
damage would be done to the tree than by the older 
methods. 

From 15,498 trees an average yield of 97 grams of latex 
per tree was obtained by the above method, and from 
another 6,410 trees an average of 94 grams per tree, as 
against an average of 27 grams obtained from 7,351 trees 
by the old method of incision with a tapping hook. 

Coagulation is brought about by adding freshly strained 
latex to latex which has already begun to thicken, stirring 
gently during the addition, and continuing the stirring 
until coagulation begins. After standing a day the 
coagulum produced is washed, craped or kneaded to strips 
or balls, and dried. The rubber content of the latex 
averages 42 per cent. 

Sapinm Spp.—F. A. Stockdale {Journ. Roy. Agric. and 
CoMiml. Soc. oj British Guiana, 1911, 1, 21) describes the 
botanical characters of Sapium spp. occurring in British 
Guiana. S. Aucuparinm, the common “gum” tree of the 
coastal regions, gives a very poor yield of a “rubber" of 
no commercial value ; S.Jenmani, on the other hand, yields 
rubber of high quality (see this Bulletin, 1909, 7 , i). 

Hanihot Spp.—The Bull. Agric. du Congo Beige (1911, 2 , 
561) contains an account of tapping eimeriments made with 
Manihot Glaziovii at Kitobola, Lower Congo. 

Two hundred trees eight years old were tapped daily for 
twenty-five days on the herring-bone system m the rainy 
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season. The average yield per day, per tree, was 10-56 
grams. A similar experiment extending over four months 
gave an average yield per tree, per tapping, of 18-75 grams 
during the dry and 12-86 grams during the rainy season. 

LandolpMa Spp.—The same journal (pp. 429, 625) contains 
iin illustrated article on the cultivation of rubber plants in the 
Belgian Congo. The choice, storing, transport, and sowing 
of seed, as well as the preparation of the land, building of 
roads, care of trees, and different methods of tapping and 
coagulation, are discussed. The botanical characters and 
habitat of Lnndolphia Klainei, L. Dawci, L. Oivariensis, 
L. Droogntansiana, L. Gentilii, and Clitandra Arnoldiana are 
given. 

The same journal (p. 441) contains an illustrated article 
on the rubber trees of the grass plains. Landolphia Thollonii, 
L. parviflora, and L. hutnilis are described and their culti¬ 
vation discussed as in the previous article. 

F. Main, in the Jouru. dAgric. Trap. (1911, 11, 349), 
describes the extraction of rubber from Landolphia bark 
by the Guiguet machine, which is capable of treating 
900 kilograms of bark in six hours. It is worked by a 
15 horse-power engine and uses 3 cubic metres of water 
per hour. The machine apparently gives good results, 
and only a few minor improvements are suggested. How¬ 
ever, in view of the decreasing importance of vines as 
rubber producers, it is also suggested that the machine 
should be adapted for treating Funtumia bark. 

Euphorbia Pirahazo.—F. de la Bathie gives an account in 
the Bull. El OH. Madagascar (1910, 10, 247) of Euphorbia 
Pirahazo. After a full botanical description, he states that 
the tree can grow on very different soils and at different 
altitudes between 80 and 800 metres above sea level. 
Winds seem to have little detrimental influence, but shade 
and a coarse soil containing humus appear to be necessar}-, 
at any rate to the young trees. After describing the native 
method of obtaining the latex by felling the tree, the author 
describes his various attempts to tap the tree without 
damaging it, and finally recommends making longitudinal 
incisions 1 metre long and 20 cm. apart. In this way 
270 grams of latex can be obtained per tree at a single 
tapping, and this might be done twice a jear. 

Using the pricking method employed in tapping Mani- 
hot spp., he obtained 110 grams of latex per tapping, and 
says four such tappings could be made each year. It is 
suggested also that the V- or herring-bone methods would 
give better results. The wounds close rapidly if care is 
taken, and as the bark is thick, a depth of 5 mm. may be 
stripped off without injury to the tree. The latex contains 
30 to 35 per cent, of dry rubber, the quality of which 
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depends on the method of coagulation, sulphuric acid or 
evaporation in the shade giving tne best result. E. Pirahazo 
appears to grow very rapidly on cultivation, but, according^ 
to the author, should not be tapped before the fifth year. 

Oeneral.—A pamphlet entitled Rubber andBalata in British 
Guiana, by Prof. J. B. Harrison and Mr. F. A. Stockdale, 
has been issued recently by the Department of Science and 
Agriculture, British Guiana. The publication deals with 
the history, present position, and future possibilities of 
these industries in British Guiana. The section dealing 
with rubber is concerned mainl}' with Para and Sapium 
varieties. The relative suitability of the various districts of 
the Colony for rubber cultivation is considered. The areas 
which experimental plantings have proved most suitable for 
Para rubber are the well-drained nat lands composed of a 
mixture of clay and pegass (peaty material), of which there 
are very large tracts availaole. The area under rubber 
cultivation is steadily increasing; it is estimated that at 
the present time there are fully 1,700 acres, of which 
1,000 acres are planted with Hevea brasiliensis. Sef^unr 
Jenmani, the native rubber tree of British Guiana, has in 
recent years also been systematically cultivated. It grows 
well on the flat lands of a pegassy nature, and yields a 
high-grade rubber. Other trees which have been experi¬ 
mented with are Castilloa clastica, Funtumia clasiica, and 
Manihot Glaziovii. The section on balata gives information 
regarding the source of this material (chiefly Mimusops 
globosa), collecting licences, labour, methods of collection,, 
exports, etc. The annual export of balata from British 
Guiana has risen gradually and constantly during the last 
thirty years from 46,606 lb. (value ^2,300) in 1880 tO' 
1,034,076 lb. (value ;^97,5oo) in 1909-10. 


Fibres 

Cotton 

Cyprus.—It is stated in the Ann. Rep. Dir. Agric., Cyprus,, 
i9io-ii,that the cotton crop in 1910 was slightly greater 
than in 1909, whilst its value was 48 per cent, greater. 
The average price in 1909 was from 4^d. to 6 d. per lb.,, 
whereas in 1910 the price realised by the planters was 
about 7</. per lb. The growers were so encouraged by this 
result that, in 1911, they devoted a much larger area to the 
crop. 

Sudan.—The e^orts from the Sudan in 1911 are stated 
in the Rep. Cent. Econ. Board, Khartoum, Dec. 1911, to have 
amounted to 3,041 metric tons of ginned cotton, 2,180 of 
unginned, and 7,126 tons of seed. No less than 82 5 per 
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cent, of the cotton was ginned before export as compared 
with 28'8 per cent, in 1910. The Tokar District of the Red 
Sea Province furnished 56 per cent, of the total, the output 
being 6,972 tons of seed-cotton, an increase of 57 per cent, 
on that of 1910. About 6 per cent, of the total was con¬ 
tributed by the Khartoum District and Nile Valley, north 
of Khartoum, whilst the remaining 38 per cent, consisted 
of cotton grown on non-irrigated land in districts south of 
Khartoum. The amount of this rain-grown cotton was 34 
per cent, greater than that exported in 1910. 

East Africa Protectorate.—According to the Ann. Ret). Dept. 
Agric., British East Africa, 1910-11, the amount 01 cotton 
produced in that year was nearly double that of 1909. Most 
of the crop was grown on non-irrigated land, but as the 
area suitable for cultivation under these conditions is very 
limited, no great progress in this direction can be antici¬ 
pated. There are, however, very extensive tracts along the 
banks of the Tana and Juba Rivers which might become 
important cotton-growing lands if irrigation works were 
carried out. Very satisfactory results were obtained on 
the Tana River during the 1910-11 season; on one settle¬ 
ment about 500 acres were planted with Egyptian cotton. 
Experiments are being conducted on the Juba River tO' 
ascertain the variety best suited to the district. 

Gold Coast.—The efforts made during rec' at years to 
create a cotton industry in the Gold Coast Colony' have not 
met with much success owing to the attention of the natives 
having been attracted to more profitable crops, especially 
cocoa. Endeavours are still being continued, however, to 
stimulate interest in cotton growing. The Report of the 
Director of ^ li^rien/tare on the Cotton Industn’ in the Gold 
Coast, for the half-year ending December 31, 1911, states that 
a European undertaking has planted a large area in the 
Axim district. The British Cotton Growing Association 
have been able to secure a considerable amount of cotton 
from the district east of the Volta River; this crop in 
previous years entered German territory. In order to 
secure all the locally grown cotton and to encourage the 
natives to extend the cultivation, the Association h''vc 
increased the price paid for seed-cotton from \d. to per 
lb. The efforts of both the Association and the Depart¬ 
ment of Agriculture are now centred in the Nortnern 
Territories and the adjoining parts of Ashanti, and it is 
estimated that during last season a much larger area was 
planted in these regions than had been done previously. 
The appearance of the plants indicates that a better yield 
per acre will be obtained than in 1911. In anticipation of a 
large crop, the Association have erected stores and gin¬ 
neries at Tamale and Tamale Port, and a transport store at 
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Krachi on the Volta River, and have established a transport 
service by canoes. They have increased the price paid for 
seed-cotton at Tamale from \d. to \d. per lb. Small experi¬ 
ment farms have been established under the chiefs and 
planted with “ Black Rattler” cotton, a variety which has been 
found to yield 33-35 per cent, of lint on ginning, as com¬ 
pared with 23-24 per cent, in the case of the native kinds. 
At the Tamale Agricultural Station experiments are being 
carried out on the cultivation and selection of several 
varieties of cotton. Much instruction has been given to 
farmers during tours made by officers of the Agricultural 
Department and the British Cotton Growing Association, 
ancf several thousand pounds of seed have been distributed. 

India.—An interesting account of “ Cotton Cultivation 
in the Central Provinces and Berar studied from an 
Economic Aspect ” by the Deputy Director of Agriculture 
for these Provinces has appeared in the Agric. Journ., 
htdia (1911, 6, 353). Special consideration is devoted to 
the question of the relative profit obtainable from* the 
cultivation of long-stapled and short-stapled varieties and 
to the means now being employed b)’ the Agricultural 
Department with a view to effecting a great and permanent 
improvement in the crop. 

“ The Introduction and Spread of Cambodia Cotton in 
the Madras Presidency ” is the subject of an article by 
the Deputy Director of Agriculture, Madras, in the same 
journal (p. 365). Cambodia cotton bears a strong resem¬ 
blance to the American Upland type, but the plant is 
hardier and more vigorous. It is grown as an irrigated 
crop on heavily manured soil. The yield is usually stated 
as 1,250-1,600 lb. of seed-cotton per acre, but yields as high 
as 2,500 lb. have been reported. The percentage of 
lint obtained on ginning is 33-35 per cent., and hence 
about 500 lb. of lint are produced per acre. The cotton 
was introduced into the Madras Presidency in 1904. The 
cultivation of this variety has been eagerly adopted by 
the ryots and has spread so rapidly that in 1909-10 the 
crop amounted to nearly 7,500 bales, each of 500 lb., 
whilst the crop for 1910-11 has been estimated at 25,000- 
30,000 bales. The cotton is e^morted to Liverpool, where 
it is known in the market as “ Tinnevelly American." 

It is stated in the Rep. Dept. Agric., Madras, 1910-11, 
that the efforts made to improve the cotton crop have 
given very encouraging results. In Kurnool the white- 
seeded Tellapatti, and in Tinnevelly the Karunganni 
variety, have been grown on a large scale, as thej have 
proved better and more profitable than the local mixtures. 
The improvement in the general crop has been very 
favourably commented on by some of the largest export 
firms. Cambodia cotton is being grown in Tinnevelly, 
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Ramnad, Madura, Coimbatore, Trichinopoly, and South 
Arcot. The yield of this variety is four to hve times as great 
as that of the indigenous cottons, and yields a profit of ;^io 
or more per acre. It does not displace the native kinds to 
any appreciable extent, as it is grown on a different class of 
land. Attempts are being made to improve the staple by 
crossing the plant with the Bourbon variety. 

West Indies.—The Report on the Botanic Station, Economic 
Experiments, etc., St. Kitts-Ncvis, 1910-11, contains an account 
of the progress of the cotton industry in these islands. The 
area planted was about 3,800 acres, being 700 acres more 
than m the previous season. The meteorological conditions 
were most favourable and very little damage was caused by 
pests. The cotton is planted as an intermediate crop with 
sugar-cane, as this has proved the most remunerative 
system. The average yield per acre in St. Kitts amounted 
to 215 lb., and the prices realised ranged from is. 6d. to 
2S. per lb. Record crops were obtained in Nevis and 
Anguilla. 

An account of the cotton industry of Antigua and 
Barbuda is given in the Reports on the Botanic Station, 
Experiment Plots, etc., Antigua, 1910-11. The area planted 
amounted to 556 acres and an average yield of 177 lb. 
per acre was obtained. Experiments have been made 
with cottons of shorter staple than Sea Island on the 
heavier lands of Antigua, the varieties tested being (i) 
Skerritt’s Australian, (2) Antigua native, and (3) Soutnern 
Cross. (1) is a hybrid of unknown parentage which 
appears to be less susceptible to leaf-blister mite than 
Sea Island ; (2) is a hardy, perennial, short-stapled variety 
and yields numerous small bolls. It is subject to attack 
by the flower-bud maggot, but is not attacked by cater¬ 
pillars ; (3) is a hardy variety which bears large bolls, 
matures early, j-ields cotton about 12 in. long, and is not 
so liable to attack by insect pests as Sea Island. 

It is stated in the Reports on the Botanic Station and 
Experiment Plots, Montserrat, 1910-11, that the season 
was particularly favourable to cotton growing. An area of 
2,050 acres was planted, and a record crop of 402,666 lb. 
of lint was produced. Comparatively little damage was 
caused by pests. The cotton-worm {Alabama argillacea) 
appeared, but was effectively controlled. In order to 
combat this insect, the wasp known as the “ Jack Spaniard ” 
{Polistes annularis) has been introduced from St. Vincent, 
where it is known to be of %'alue for the purpose. 

Oenaan Colonies.—It is reported in the Virhandlungen 
der Bamnwollbau-Kommission des Kolomal- Wirtschafthaten 
Komitees (1911, No. 2) that the exports of cotton from 
Togoland in 1910 amounted to about 1,037,400 lb. as 
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compared with 1,126,200 lb. in 1909. The decline Was 
mainly due to unfavourable meteorological conditions and 
to the employment of a large number of the natives in 
railway construction During the period May-October 
the cotton realised an average price of 7‘9«. with a 
maximum of 9 but subsequently prices fell in sympathy 
with those of American cotton. The quality of the cotton 
shows a distinct improvement, and it is therefore hoped 
that the deterioration of Togoland cotton referred to last 
year was only temporary (compare this Bulletin, 1911, 
9, 70). 

In Kamerun experiments have been carried on tor 
several years, and it has been proved that there are exten¬ 
sive areas on which cotton of good quality can flourish. 
Efforts are now being made to organise the industry, and 
the Government have enacted an Ordinance regulating the 
importation of cotton-seed with the object of preventing 
the introduction and spread of insect pests. 

Syria.—An account of cotton growing in Syria is g^ ven 
in the Report upon the Conditions and Prospects of Bntish 
Trade in Syria [Cd. 5707]. The only parts of the country 
in which cotton has been grown extensively are certain 
districts of the Aleppo Province. The total crop is esti¬ 
mated at between 4,000,000 and 4,500,000 lb., of which 75 per 
cent, is produced at Idlib. The greater part of the cotton 
is exported, chiefly to Liverpool, Trieste, and Genoa, whilst 
about 750,000 lb. is used locally. The cotton is of short 
staple. During the last two years trials have been made 
in the Jordan Valley with Mitafifi cotton with fairly satis¬ 
factory results. These experiments are being continued. 
The soil of the Jordan Valley is eminently adapted to 
cotton growing, but some difficulty is anticipated with 
regard to labour, especially at the time of harvest. Trials 
haV“ also been made in the Bekka, the broad valley lying 
between the Lebanon and Anti-Lebanon chains. It has 
been demonstrated that this region is admirably fitted for 
cotton cultivation and that a most successful industry could 
be established. 

Silk 

Syria.—Silk culture has always been an important 
industry of Syria and, according to the Report upon the 
Conditions and. Prospects of British Trade in Syria [Cd. 
5707], it has now reached a high state of development in 
the Lebanon Province. Large quantities of silk are also 
produced in the Beyrout and Aleppo Provinces. The 
cultivation of mulberry trees has been greatly extended 
during recent years. The indigenous race of silkworms 
has become extinct, and eggs are now imported, chiefly 
from France. 'I'he production of green cocoons is esti- 
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mated at from 12,000,000 to i7,ooo,ooolb., of which 6,000,000 lb. 
are produced in the Lebanon district. There is a large 
spinning industry in the Lebanon district, with no less 
than 152 factories. These factories produce about 900,000 
to 1,000,000 lb. of spun silk per annum, the whole of which 
is exported, about 90 per cent, going to Lyons and the 
remainder to Marseilles and Genoa. The price of Syrian 
silk in Lyons in 1908 and 1909 was from 14s. 6d. to 16s. 6d. 
per lb., and in 1909 the dried cocoons realised 3s. lod. 
per lb. in Marseilles. 

Hemp 

Syria.—It is stated in the Report upon the Conditions and 
Prospects of British Trade in Syria [Cd. 5707] that hemp is 
extensively grown in the vicinity of Damascus, about 
1,300 tons of fibre of good quality being produced per 
annum. The best and longest fibre is exported to Europe, 
and the shorter fibre is utilised in the country. The pre¬ 
paration is done entirely by hand. A machine is required 
which would strip the fibre without breaking the stalks, as 
the dried, stripped stalks are sold to the bakers in Damascus, 
who prefer this kind of fuel to any other for heating their 
ovens. If such a machine were introduced a great impetus 
would be given to the industry. Hemp is also grown in 
the Aleppo Province, the annual crop amounting to about 
190 tons. 

Kapok and other Plosses 

An interesting account of kapok and other possible 
substitutes for cotton is given in the I'erhandliingen der 
Baumwollbau-KommissionaesKotonial-lVirtschaftlichenKomi- 
tees{i^ii, No. 2). Reference is made to the seed-hairs of 
various species of Bombax, Ochroma, Ceiba, Calotropis, 
Chorisia, Asclepias, Gomphocarpus, Chlorocodon, Coch- 
lospermum, Typha, and Funtumia. The utilisation of 
various bark and leaf fibres as cotton substitutes is also 
discussed. 


FORESTRY AND FOREST PRODUCTS 

Sierra Leoae.—In a Report on the Forests of Sierra Leone, 
issued in 1911, an account is given of a tour of inspection 
made by Mr. C. E. Lane Poole during the early part of the 
year. The first part of the Report is concerned with 
descriptions of the two types of forest, namely, the rain 
forest and the savannah forest, and their distribution. 
Following this the trees and plants of economic importance, 
both indigenous and introduced species, are discussed. 
The Report concludes by pointing out the necessity for 
protecting the forest in the mountains, and suggests the 
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formation of forest reserves with this end in view. Esti¬ 
mates of the cost of maintaining a Forest Department to 
carry out the provisions of the forest law are also given. 
Similar recommendations were made by Dr. A. H. Unwin 
in a report furnished by him after a tour of inspection 
made in 1908. (This Bulletin, 1910, 8, 299.) 

Mozambique.—Descriptive notes on the trees observed 
during a three days’journey from Villa Machado to Tam- 
barara are given in the Agric. Journ. of the Mozambique Co. 
(1911, 1, 60). The country from Villa Machado to the 
Pungue River, a distance of 31 kilometres, is flat, and for 
the most part open grass land, with scattered bush and 
occasional thick woods. The most conspicuous tree in 
these parts is West African mahogany {Khaya senegalensis), 
which clothes the streams and often attains large dimen¬ 
sions. Beyond the Pungue the country becomes hilly and 
more densely wooded. With a few exceptions the trees 
are small, but many of them afford marketable timber. 
The forest is of an open character, and the forest bottom 
is grassed and by no means impenetrable. The rftbre 
important trees comprising the forest include Khaya sene¬ 
galensis (West African mahogany), Pterocarpns atigolensis 
(bloodwood), Trichilia emetica (Mafoureira), Dalbergia 
melanoxylon (African blackwood), Parinariunt Mobola, 
Bauhinia reticulata, Brachystegia Sclerocarya cajfra, 
Vitex Cienkowskii, Millettia sp., Terminalia sp., Ktgelia 
pinnata (sausage tree), Adina microcephala, Ajzelia cuan- 
zensis (mahogany bean), and Securidaca longipedunculata. 
A bamboo {Oxytenanthera abyssinica) is common on the 
hills, and in the flat country the Borassus and Hyphaene 
palms are found, from each of which the natives prepare 
palm wine. 

Tree Planting in Victoria, Australia.—With a view to 
encouraging systematic tree-planting in the neighbourhood 
of homesteads and settlements in the State, tne Govern¬ 
ment of Victoria are offering money prizes to be competed 
for during 1912-15. Details of the scheme are given in an 
article ^pearing in the Journ. of Agric., Victoria (191I1 9 » 
722). For the purposes of the competition the State is 
divided into seven divisions, namely : (i) Mallee country ; 
(2) dry northern country, without irrigation; (3) southern 
country, coastal plain and upland; (4) hill country, not 
heavily timbered ; (5) hill country, formerly forest more or 
less cleared and timber killed ; (6) small holdings, irrigated; 
(7) small holdings, not irrigated. In each of these divisions 
three prizes are offered. In making the awards considera¬ 
tion is to be given to the value of the plantation for shelter 
and shade purposes, for windbreaks, for timber supply, 
for ornamental purposes, and for general utility. Appended 
to the article are lists of trees suitable for planting in the 
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various divisions of the State, and for the special purposes 
of the competition. 

Teak Forests of Burma.—A note on statistical and other 
information regarding the teak forests of Burma has been 
prepared by Mr. R. S. Troup, Imperial Sylviculturist, and 
IS published in Indian Forest Records (1911, 3 , Part i). Only 
the natural forests are dealt with, as statistics regarding 
teak plantations require to be separately treated. The 
area of forest considered amounts to 7,242 square miles, of 
which some 6,105 square miles are teak-bearing. The chief 
types are described and illustrated by photographs. Follow¬ 
ing this are statements as to the growing-stock, rate of 
growth, yield and out-turn of the teak forests. Appendices 
give, in tabular form, the information and statistics con¬ 
tained in the text. A good map of Burma, scale i in. 
= 32 miles, is included, which shows the teak forests under 
working-plans in 1910. 

Euoalypts in Florida.—The result of investigations for 
ascertaining the suitability of species of Eucalyptus for 
cultivation m Florida are detailed in Bull. No. 87, 1911, Forest 
Service, U.S. Dept. Agric. It was found that some sixteen 
species of Eucalyptus were already growing in various 
parts of the State, and full descriptions of these trees are 
tabulated, together with particulars as to the soil and 
climatic conditions that obtain where the\ exist. Before 
planting eucalypts on a commercial scale in Florida can 
be recommended, additional information from actual trials 
is considered necessary, and the Forest Service, in co¬ 
operation with the State and Boards of Trade in Florida, 
are undertaking extensive experimental plantings with a 
view to obtaining this information. The Bulletin gives parti¬ 
culars of methods of planting, the methods suggested for 
Florida being based on those practised in California, where 
various species of Eucalyptus are found to thrive, due allow¬ 
ance being made for differences in topography, climate, and 
soil. Of the planting operations found successful in Cali¬ 
fornia that concerned with the raising of seedlings has been 
highly developed, and the summary given of the chief 
points to be observed in this connection should be i )und 
of great value wherever the cultivation of eucalypts is 
attempted. 

The Bulletin concludes with a useful table, which gives 
in a condensed form descriptions of twenty-eight of the 
more important species of Eucalyptus, together with parti¬ 
culars of their timWr, its size and uses, rate of growth, and 
the climatic and soil requirements of the trees. 

Forest Grasses. — An exhaustive study of the a^cology of 
some of the Indian forest grasses, by Mr. R. S. Hole, botanist 
at the Forest Research Institute, Debra Dun, is published 



i66 BULLETIN OF THE IMPERIAL INSTITUTE 


in Indian Forest Memoirs (1911, 1 , Part i). Several of the 
forest grasses of India are of economic value: the Bhabar 
grass {Ischcemum angustifolium') yields a valuable paper¬ 
making material; Rusa oil grass (Cymbopogon Martini) is 
the source of the essential oil known as Rusa or Palmarosa 
oil; Munj {Saccharmn Munja) yields a valuable textile fibre 
and also a paper-making material. The primary import¬ 
ance of forest grasses, however, depends on their value for 
grazing and fodder. 

With a view to ascertaining the best method of im¬ 
proving the yield of fodder in forest grasslands, or of 
hastening their afforestation, a study was made in 1908 
of the savannah-grasses of the Sal {Shorea robustd) forests 
in Northern India. The paper referred to deals with the 
results so far obtained. Tne species selected for study 
were Saccharitni spontanerum, S. Munja, S. Narenga, 
Erianthus Ravcnncc,Imperata arundinacea,Aristida cyanantna, 
Triraphis madagascariensis, and Andropogon monticolus. The 
information published concerning these grasses is arranged 
under the following heads: (i) Botanical description, 
(2) taxonomy, (3) biological and oecological notes, (4) 
economic uses. The text is illustrated by reproductions 
of photographs of grasses and grasslands and carefully 
prepared drawings of structural details, and these should 
prove of great assistance to forest officers in facilitating 
identification. 

Teclmical Terms used in Indian Forestry.—An exhaustive 
glossary of Indian forestry technical terms, which should 
prove of much value to students of English works on 
forestry, has been prepared by Messrs. Caccia and Troup of 
the Indian Forest Service, and forms the subject of Forest 
Bulletin No. 4, 1911. Forming appendices to the glossary 
are tables of the various sylvicultural systems, in Indian 
terminology, with English and American synonyms. 


Sierra Leone Copal 

During the past decade the export figures for Sierra 
Leone show that the annual trade in this product has 
fallen in value from ;^5,8o5 to ;^^3,33i, and in quantity from 
1,344 cwt. to 644 cwt. According to a Report on Forests 
of Sierra Leone, issued in 1911, this falling-off in trade is 
due to the wasteful native methods of tapping the copal- 
yielding trees. The gum-copal tree {Lopatfera sp.) is 
curiously distributed in the Colony, being found on the 
dry stony ridges of the Kessewe Hills, and also on the 
banks of rivers ; in the latter situation trees are frequently 
found with their roots actually in water. I'he soil on the 
Kessewe Hills is very poor and rocky, the slopes are steep 
and the altitude high, the conditions generally being 
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entirely different from those that obtain in the copal belt of 
the plain. 

Judging by the profusion of growth and the natural 
regeneration of the trees on the hills, where they are in 
practically a pure state, they apparently grow there under 
normal conditions. It is suggested that the belts on the 
hills were formerly of larger area and that these have been 
reduced to make room for farming. The trees on the plains 
apparently owe their origin to seeds produced by the hill 
trees which have been washed down by rains. Owing to 
the native custom that formerly prevailed of protecting 
a belt of bush on either side of rivers, the copal seedlings 
in the plains would be provided with a suitable shade 
during tneir early growth and would also be protected by 
the bush from destruction at the hands of farmers. 

An implement resembling a small hoe, provided with a 
handle about a foot long and a blade with a sharp cutting 
edge, is employed for tapping. At the beginning of the 
dry season holes about i in. square and J in. deep are 
made in the bark of the trees by means of the tapping 
implement. The holes are made all round the trunk and 
from the base up to a height of 20 ft., and the resin which 
exudes is collected when it has hardened. No attempt 
is made by native collectors to grade the resin or to 
separate it from dirt and chips of wood with which it is 
mixed. The price paid for tne produce by local traders 
averages about is. per lb., but were improved methods of 
preparation adopted and a system of grading practised 
better prices could probably be obtained. 

Some attempts have recently been made to form 
artificial plantations of copal trees in Sierra Leone, but so 
far these nave not proved entirely successful. The failures 
are attributed to various causes, the principal being the 
careless planting of seedlings by inexperienced planters 
and the selection of unsuitable situations for the trees. 
It is suggested that in future experiments the seeds should 
either be sown in situ or should be planted out soon after 
germination has taken place, to avoid injury to the long 
tap root. 

Tanning Materials 

Mangrove Bark.—M. E. Baillaud concludes from analyses 
of barks of several species of mangroves from different 
countries (Journ. d'Agric. Trap. 1911, 11 , 357 ) 
tannin content of the bark varies not only with the species, 
but also with the age of the tree. The locality in which 
the tree is grown influences greatly the percentage of 
tannin in identical species, as is borne out by the fact 
that the same species in East Africa produces bark con¬ 
taining 35 to 40 per cent, of tannin, while in Malaya the 
yield is only 25 to 30 per cent, 
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According to the same author, measures are being taken 
in Portuguese East Africa, Mozambique, and the Philip¬ 
pines to control the devastation of the forests, either by 
prohibiting the cutting down of the trees, or by limiting 
the number felled, as a scarcity of this material is feared in 
the future. 

Myrobalans.—With a view to saving freight the seeds 
have been removed from nwrobalans before shipment 
Rep. Indian Mus., Indust. Sect., 1910-11, p. 9). As the seeds 
form more than half the weight of the fruit, and only 
contain 4 per cent, of tannin, as compared with 45 per cent, 
in the husks, the tannin percentage is greatly increased 
by this treatment. If this procedure be continued, a great 
saving in freight should be effected, since in 1910 73,355 tons 
of myrobalans were exported from India, of which over 
36,000 tons were seeds. At present no use has been found 
for the seeds removed. 

Wattles.—A list of the most important species of wattles, 
with the countries where each grows or is cultivated, is 
given in the Bull. Bur. Agric. Intcll. (1911, 2, 340), together 
with the approximate tannin content. The trees recom¬ 
mended for profitable cultivation in Sicily are black, green, 
and golden wattles, yielding respectively 40, 22, and 30 per 
cent, of tannin. Acacias which have already been grown 
with success at Palermo are A. penninervis (45 per cent, 
tannin), A. Saligna (30 per cent.), and A. mclanoxylon (20 per 
cent). 

Samples of bark from Acacia dcctinrns van mollis, 
and van normalis, gathered from trees two to six years 
old, grown at Wilhelmstal, German East Africa, have 
given on analysis an average of 44 per cent, and 38 per cent, 
of tannin respectively {Agric. Journ. Brit. East Africa, 1911, 
3 , 385). Details as to the planting and the growth of the 
trees are also given. The seed yielded by these wattles 
is of first-rate quality, and is now exclusively used for 
propagation in German East Africa. 

Misoellaneoas.—The results of the investigation of various 
tanning materials of the Belgian Congo, undertaken with 
a view to their utilisation and possible export, are given 
in Bull. Agric. du Congo Beige {\^\\, 2, 419). The bark of 
Terminalia Catappa (23'4 per cent, tannin, 4'9 per cent, 
non-tans, 5’3 per cent, moisture) was the only one found 
to be sufficiently rich in tannin to be used, but no informa¬ 
tion as to the possibility of obtaining a regular supply is 
given. Three or four other barks might be employed for 
the preparation of extracts after decolorisation of the 
litjuors. 
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Mahogany.— The British Guiana journal Timehri (1911,1, 
New Series, p. 26) contains an article on mahogany in which 
the botanical identity of this timber is considered. The 
author bases his discussion upon authenticated specimens 
of the timber of Swietenia Mahagoni (commonly regarded 
as the source of American and West Indian mahoganies) 
and of Khaya senegalensis (a West African “ mahogany ”), 
supplied to him by an expert who received the West 
African sample through the Imperial Institute. As regards 
Swietenia timber, it is pointed out that true mahogany 
(S. Mahagoni) is a “ warm," red wood, tending to orange 
rather than brown, features which distinguish it from much 
so-called mahogany, which is of a darker colour. The 
author concludes that in tropical America there exists a 
darker mahogany closely related to Swietenia, but much 
more common. It is not clearly indicated whether this 
latter variety is regarded as being derived from another 
species of Swietenia or from an allied genus. The article 
refers to the suitability of British Guiana crabwood {Carapa 
gtiianensis) as a substitute for mahogany, the conclusion 
being reached that, on its merits, the timber should find an 
established position on the timber market. 

Preservation of Timber Poles.— The question of the “ Pre¬ 
servative Treatment of Poles” is dealt with in Bull. No. 84, 
1911, Forest Service, U.S. Dept. Agric. In the United States 
interest in this question has been stimulated by the ad¬ 
vancing prices of forest products and apprehension with 
regard to the future supply of poles of satisfactory 
dimensions. The Bulletin in question therefore summarises 
the results of investigations commenced a number of years 
ago by the Forest Service, in conjunction with various 
industrial concerns, with a view to perfecting cheap and 
simple methods for preserving the poles, experience having 
shown the chief hindrances to the adoption of the creosote 
treatment to be the high cost of treatment and the expense 
of transport to creosoting works. Much attention has also 
been given to the seasoning of poles, since this process not 
only renders the treatment of the poles more easy, but may 
add to their durability. It has been demonstrated ihat 
preservative treatment is profitable financially, more 
especially in the case of the less durable woods. Further, 
poles of smaller diameter may be used, since allowance for 
deterioration by decay is no longer required; and new 
sources of supply are opened up, since species hitherto 
regarded as unsuited for the purpose may be rendered 
of sufficient durabilit}'. Thorough seasoning is essential 
before treatment, and since poles lose from 16 to 30 per cent, 
of their weight during the process the cost of transport is 
incidentally reduced- Impregnation of many timbers may 
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be successfully carried out in open tanks (i.e. without 
artificial pressure) by immersing the pole “ butts ’’ in hot 
and cold baths of the preservative in the order mentioned. 
This method is not adapted to the less penetrable woods, 
nor to the treatment of entire poles. A simpler and less 
expensive method consists in applying the preservative 
with a strong brush. Working plans of a plant for the 
“ butt ” treatment of poles are appended. 


ECONOMIC MINERALS 

Corundum.—In a bulletin issued by the South Australian 
Government in 1911, entitled The Occurrence of Uranium 
(Radio-active) Ores and other Rare Metals and Minerals in 
South Australia, there is a ry)ort on occurrences of corun¬ 
dum near Mount Painter. The locality of one occurrence 
is an unnamed creek approximately 4 miles west of Mount 
Painter and 2 miles east of Mount Pitts. The coruitdum 
occurs in a mica schist in the form of scattered crystals, 
irregular lumps, and small grains. It occurs in various 
colours (blue, white, greenish, and mottled), and is associ¬ 
ated with minute red crystals, chiefly rutile, which occur 
both in the corundum and in the schistose matrix. The 
width across the strike of the rock formation in which 
the corundum is visible is about 5 chains at the level of 
the creek, and it can be traced up the hill for a height of 
150 ft. The average amount of corundum is estimated at 
10 to 25 per cent, of the rock in certain places. Another 
occurrence of corundum schist is stated to be about a mile 
west of Mount Pitts. This corundum has been concen¬ 
trated, and the concentrated product has been found to 
be suitable for the manufacture of abrasive wheels. 

Diamond.—In Economic Geology (1911, 6, 604) C. Camsell 
writes on “A New Diamond Locality in the Tulameen 
District, British Columbia." The diamonds were obtained 
at Olivine Mountain, situated on the south side of the 
Tulameen River. The matrix of the diamond is a peri- 
dotite (olivine rock), which is intrusive in rocks of pre¬ 
sumably Triassic age, consisting of volcanic materials and 
a few thin beds of " argillite ” and limestone. The peridotite 
covers an area about 3 miles long and 1 mile wide, and 
is bordered on all sides by pyroxenite, into which the 
peridotite passes by a gradual change in composition. 
Chromite occurs here and there as a constituent of the 
peridotite, but only in small amount. When present it is 
either sparingly disseminated through the peridotite or 
occurs as segregations in short veins or bunches which 
are rarely more than an inch in width and a few inches in 
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length. It is in the chromite that the diamonds occur. 
The largest crystals of diamond so far obtained are about 
the size of an ordinary pin’s head, but in a great many 
cases these individuals, on being released from the rock, 
break into smaller particles. It is not likely that the occur¬ 
rence will prove of commercial importance, owing to the 
small size of the diamonds, their erratic distribution in the 
rock, and the difficulty of extracting them. 

Fuel.—In a r^ort on the Rantau Panjang coal measures, 
Selangor, J. B. Scrivenor, Government geologist. Federated 
Malay States, gives an account of the nature and geological 
conditions of the occurrence. The locality is about 20 chains 
south of the southern boundary of the Rantau Panjang 
F'orest Reserve, and is leSs than a chain to the west of 
the boundary between the Kuala Selangor and Ulu Selangor 
Districts. The Mines Department has sunk shafts and 
driven an adit through a portion of the seam. The evidence 
obtained in the adit indicates that at this point the seam 
must be of great thickness, perhaps as much as 50 ft.; 
but there is lack of evidence concerning the thickness of 
the seam elsewhere. The coal is black and lustrous. 
Analyses of samples gave the following percentage results ; 
Volatile matter, 33'53—44‘33; fixed carbon, 28*42—45*00; 
ash, 1*04—6*04; moisture, 20*16—22*21. 

The coal measures occur in a swampy area. This area 
is surrounded by hilly country, occupied by older rocks 
consisting of slates and quartzites, into which granite is 
intruded. These slates and quartzites are probably older 
than the Cretaceous, and the Government geologist thinks 
that the coal measures are of Tertiary age. 

A specimen of the Rantau Panjang coal has been received 
at the Imperial Institute, and is on view in the Public 
Galleries. It is a black coal of the type usually described 
as sub-bituminous. In appearance it closely resembles the 
sub-bituminous black coals of Southern Nigeria, which are 
probably of Cretaceous age, but it contains much more 
water. The presence of so much water in the Rantau 
Panjang black coal is doubtless due to the swampy con¬ 
ditions under which the coal beds occur. 

Peat .—The Electrical Engineer for December 15, 1911, 
describes an installation of machinery which is being used 
to obtain power from peat at a factory in Portadown. The 
plant has a capacity of 400 B.H.P. and is operated in a 
very simple manner. The peat fuel is cut from the boglands 
at Maghery, and dried by the open-air method, by which 
means the moisture can be reduced from 85 to 26 per cent, 
and in very dry weather even lower. The plant is 
guaranteed to work with peat containing as much as 
45 per cent, of moisture. The cost of the peat delwered 

the factory is 6s. per ton; and the amount of peat 
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consumed per week, with an average load on the plant of 
275 is about 20 tons, costing £ 6 . From this there 

has to be deducted £i 155., which is the value of the 
tar recovered, making a net weekly cost of £^ Ss. for 
30 tons of peat. Before the installation of the peat plant, 
the factory engine was driven by a Mond gas-plant using 
84 tons of anthracite per week at a cost of ;^^i3 i6s. id. 

Gold .—\n the Eng. and Min. Jottrn. (November 25, 1911, 
p. 1035) F. Cirkel gives an account of the alluvial gold 
deposits of Beauce County, Quebec. These deposits have 
been worked spasmodically and by primitive methods since 
1835. The rocks of the area are early Palaeozoic schists, 
slates, and quartzites. These are traversed by eruptive 
rocks, and.tnere are numerous outcrops of quartz veins, 
especially in the territory of the Seigneury Rigaud de 
Vaudreuil. These quartz veins, however, carry very little 
gold, and attempts to work them formerly resulted in 
failure. The prospects of profitable gold-mining in the 
county appears therefore to be limited to the pluvial 
deposits, with regard to these, Cirkel states that m the 
Beauce district there are deposits which, on account of their 
richness, situation, depth, and water facilities, would certainly 
be considered as inviting prospects if they were situated in 
some other well-known gold-mining districts, and that they 
would offer a good opportunity for the application of Cali¬ 
fornian dredging methods. 

The South Australian Government has issued (1911) 
a General Report on the Tananti Goldfield and District 
(North-Western Central Australia). The Tanami belt, 
striking across the country about N.E. and S.W., can be 
traced over a length of two miles, throughout which gold 
has been proved to exist. A few men, after about six 
months’intermittent work, had produced over 1,000 oz. of 
high-grade gold, including specimens and alluvial gold, the 
largest nugget of the latter weighing 11 oz. 17 dwt. The 
district is considered promising, but owing to its remoteness 
the working expenses are likely to be heavy. 

Graphite.—In the Quarterly Bulletin of the Canadian Min¬ 
ing Institute (ig\i, 11 , 107), F. Cirkel gives an account of“The 
Amherst (Quebec) Graphite Deposits." The p^roperties 
being worked are situated twelve miles from St. Jovite 
station on the C.P.R., or thirteen miles from Huberdean 
on the C.N.R., at a distance of about eighty miles from 
Montreal. The rocks occurring in the district are the 
crystalline gneisses, limestones and quartzites of the 
Grenville series. Intruding into these metamorphic rocks 
are numerous masses of eruptive rocks, chiefly granite and 
pyroxenite, and less frequently diorite and diabase. The 
graphite deposits occur within the eruptive rocks, and the 
work so far done appears to indicate that the deposits, as 



AGRICULTURE AND NATURAL RESOURCES 173 

yet developed on the surface, occur within a range of from 
I SO to 250 ft., covering a distance of over two miles. The 
graphite occurs in lenticular masses, pockets varying in 
size from a few inches to several feet in diameter, small 
veins, irregular masses, and also in a disseminated con¬ 
dition. The deposits are practically free from iron oxide, 
mica, and pyrite, and contain very little lime. The graphite 
is frequently associated with felspar or pyroxene, and less 
frequently with wollastonite and calcite. At one place 
bands 01 highly graphitic rock are being opened up by 
small shafts and cross-cuts, and a large quantity of material 
is exposed. These graphitic bands are between 10 and 12 ft. 
or more in width. Blocks of almost pure graphite, measur¬ 
ing to 2 cubic feet, have been obtained. The very pure 
aggregates of crystals contain from 92 to 98 per cent, of 
fixed carbon. 

Lead and Zinc Ore.—In a report on “The Burketown 
Mineral Field " (Geol. Sitrv. Publication, No. 232, 1911, Dept. 
Mines, Queensland) L. C. Ball gives an account of tne 
economic geology of that field, with special reference to 
the lead and zinc mines. The sulphides of lead and zinc 
are the chief metallic minerals, and quartz and siderite are 
the universal gangue minerals. Appreciable quantities of 
cadmium are present in the ores, one sample having yielded 
as much as o’l per cent.; this is equal to the average of the 
cadmium-bearing zinc blendes of Upper Sih sia, the chief 
source of the cadmium of commerce. At present o i per 
cent, of cadmium in an ore is equivalent in value to a little 
more than i dwt. of gold per ton. A curious occurrence in 
this mineral field is that of coal intimately associated with the 
blende, galena, and siderite (see this Bulletin, 1911, 9 , 181). 
The coal is, however, too small in amount to be of use as a 
fuel. The average amount of galena present in the samples 
is 13 per cent., and the average amount of blende 10 per 
cent. The proportion of silver present in the ore is 
disappointingly low, and the absence of gold surprising. 
The amounts of iron sulphide in the samples examined are 
small, and arsenic and antimony are absent. The future of 
the field depends on the low-grade formations which have 
yet to be prospected and opened up. The scarcity of ’ cal 
fuel precludes the smelting of the ore on the field, and an 
elaborate plant will be necessary to carry out mechanical 
concentration. In view of this and other difficulties it is 
inferred that the exploitation of the field will necessitate a 
large expenditure, tnat with the present want of transport 
facilities it is useless to mine any but the very highest 
grade of ore, and that even on this the profit is prob¬ 
lematical. 

Butile.—According to the Min. and Eng. IVn'ld (Decent 
her 2, 1911, p. 1119), two types of rutile deposit are mined 
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in the Nelson County area of Virginia, U.S.A. One of 
these is a pegmatite. The other is a peculiar dyke rock 
(nelsoniteX consisting of a mixture of ilmenite, rutile and 
apatite. The rock ranges from a mixture of ilmenite and 
apatite, containing very little rutile, through gradations 
containing more rutile, to a condition in which it consists 
almost entirely of rutile and apatite, with very little ilmenite. 
Between 1907 and 1909 the General Electric Company 
worked these nelsonite deposits, and it is reported that they 
obtained from them about 100 tons of rutile ore (50 per 
cent, titanic anhydride, TiO*), which yielded 35 tons of 
concentrates. Work had to be abandoned, as the yield 
of rutile was uncertain. The chief source of Virginian 
rutile appears to be the felspar-quartz pegmatites, which 
occur abundantly, and new deposits of wnich have recently 
been discovered in Goochland and Hanover counties. The 
production of rutile in Virginia during 1910 is stated to 
nave been 556 short tons, valued at $44,480 {£<),26y). 

Tnngsten Ore.—In Economic Geology (1911, 6, 396L T. L. 
Walker describes briefly the “ Recently discovere(r*Wolf- 
ramite Deposits in New Brunswick.” The wolframite 
occurs with molybdenite and other minerals in certain 
quartz veins near the confluence of the South-West 
Miramichi River and Burnt Hill Brook (see this Bulletin, 
1911, 9 , p. 428). The deposits are apparently of doubtful 
value as regards molybdenite, but the wolframite occur¬ 
rence is more important. The wolframite forms large 
crystals, some of which attain nearly half a pound in 
weight. An analysis of the mineral gave ferrous oxide, 
FeO, i 6'90 per cent.; manganous oxide, MnO, 8 37 per 
cent.: and tungstic oxide, WO3, 74'43 pcJ" cent. The region 
is difficult to reach, as it is not crossed by ordinary wagon- 
roads, and is some distance from the nearest railway. The 
means of approach is by canoe on the Miramichi River 
from Boiestown, a good day’s journey. 

Uranium and Vanadium Ores.—The bulletin entitled The 
Occurrence of Uranium (Radio-active') Ores and other Rare 
Metals and Minerals in South Australia, already refereed to 
on p. 170, contains the collected official reports dealing 
with the radio-active deposits so far discovered in South 
Australia. Considerable deposits of radio-active ore have 
now been found at two localities: viz. (i) near Mount 
Painter, in the Flinders Range; (2) near Olary, in the north- 
eastdistrict. TheOlaryore has already been briefly described 
in this Bulletin (1909, 7 , 322). The rocks of the Mount 
Painter district are largely metamorphic, consisting of 

f neisses, schists, and quartzites, with intrusions of granite. 

'he uranium minerals are disseminated through a sort of 
irregular lode formation, consisting chiefly of iron oxides 
(haematite and magnetite) and silica (quartz and chalcedony). 
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As far as prospecting has gone, the lodes appear not to 
have any well-defined walls. The chief uranium minerals 
are autunite and torbernite; but uranophane, gummite, fer- 
gusonite, monazite, and carnotite are also stated to occur. 
Analyses of the crude ore-stuff showed amounts of uranium 
trioxide ranging from 0 2 to 0 8 per cent. 

The Eng. and Min.Journ. (December 30, 1911, p. 1287) 
gives an account of the carnotite deposits, which are being 
actively mined as sources of vanadium and uranium, at 
various places in Paradox Valley, South Western Colorado. 
The valley is three miles wide and over fifty miles long. 
On the north and south it is bounded by “ mesas,” having 
a mean elevation of about 1,200 ft. over the valley. The 
carnotite ore-bodies outcrop from the sloping sides of the 
“mesas"about 600ft. above the valley floor. The ore is 
roughly sorted and placed in canvas sacks holding about 
85 lb. each, and is hauled by wagon to Placerville at a cost 
of *18 per ton. Fully 90 per cent, of the carnotite ore is 
shipped to either Liverpool (England) or Canonsburg 
(Penn.). At the latter place it is converted into radio¬ 
active materials. 


NOTICES OF RECENT LITERATURE 

New Books 

Nigeria ; its Peoples and its Problems. By E. D. Morel. 
Pp. xviii -f 2O5 ; with illustrations and maps. (London : 
Smith, Elder & Co., 1911.) 

In this volume the author has presented, in book form, 
a series of articles recently published in the Times, together 
with a former contribution to the Manchester Guardian on 
the Nigerian cotton-jgrowing industry. The appearance 
of these articles, written after a visit to West Africa, is 
sufficiently recent to render a full notice unnecessary. It 
will be recalled that, as would be inferred from the author¬ 
ship and the title of its new form, the subject-matter is 
very largely concerned with a study of the native '■aces 
of British Nigeria and of the problems presented to British 
governors in the administration of African peoples, hun¬ 
dreds of thousands of whom are of a high order of 
intelligence and civilisation and animated by racial and 
religious traditions. The problems are of special com¬ 
plexity in Northern Nigeria, and it is of interest to notice 
the author’s warm appreciation of the established system 
of government in that country. As is well known, the 
official policy originally laid down by Sir Frederick Lugard 
and upneld by his successors is that of “ indirect adminis¬ 
tration,” i.e. of government through the native chiefs and 
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their executives under the supervision and assistance of 
the Residents. The author does not ignore the fact of 
opposition to this system experienced from both Europeans 
and natives of a certain class. On the contrary, he is of 
opinion that strenuous effort on the part of those con¬ 
vinced of the necessity of upholding tne present form of 
government will be required when the amalgamation 
of the two Protectorates of Nigeria takes place. 

The chapter on the cotton-growing industry and its 
possibilities is of much interest, though perhaps con¬ 
taining little fresh information. It should, however, serve 
as a corrective to those holding extravagant views as to 
the output of Nigerian cotton in the near future. It is 
pointed out that the areas suitable for the crop are by no 
means co-extensive with the Protectorates, and that certain 
local economic circumstances may stand in the way of the 
immediate extension of cotton cultivation. The author, in 
describing the situation, arrives at two conclusions: viz. 
“ that all attempts at giving an artificial basis to cotton 
production in the Nigerias will, in the long run, defeat 
their own ends; secondly, that, by some means or other, 
the price paid to the native farmer must be raised if any 
extension of the industry worth talking about is to be 
looked for.” 

Mr. Morel, who has long been known as a serious 
student and writer on West African affairs, has now 
produced a book which, on account of its broad outlook, 
deserves a high place in the literature of West Africa. 

The photographs accompanying the book are excellent, 
and the maps useful and conveniently arranged. 

The Making of Northern Nigeria. By Captain 
C. W. J. Orr, R.A. Pp. ix + 290; with maps. (London : 
Macmillan & Co., Ltd., 1911.) 

In the rapidly accumulating literature of West Africa 
this volume should occupy an important place. It is not 
a travel-book, nor is it primarily concerned with the 
natural resources of the country with which it deals; but 
the author has set out to give an account of the modern 
political history of a vast area, of which, even now, com¬ 
paratively few people in this country have any definite 
knowledge. The result is a book which should be read 
by all interested in Crown Colony administration; while, 
were West Central Africa less terra incognita to the general 
public, the anticipation of a story inevitably full of incident 
and of special interest would ensure a far wider circle of 
readers. 

Responsibility for the administration of Northern 
Nigeria was assumed by the British Government on 
January i, 1900. In an introduction the author relates 
the early history of the country, and the story of explora- 
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tion which had for its immediate object the discovery of 
the outlet of the Niger, but incidentally led to the first 
real knowledge of the Mohammedan= Empires of the West 
African hinterland. Commercial intercourse along the 
Niger was later established by Laird, but languished on 
his death in 1861, and the first period in the modern history 
of Nigeria may be said to have closed four years later, 
when the British Government announced its policy of 
virtual withdrawal from West Africa. The author then 
deals with the rise and development of administration by 
chartered companj’’, the remarkable history of the Royal 
Niger Company being referred to at some length. 

The partition of Africa during the latter part of last 
century, and the international questions arising therefrom, 
soon rendered it undesirable that such large territories 
should be left in the hands of a chartered company and 

E ointed the necessity for the assumption of direct control 
y the British Government. The change was effected by 
an Agreement with the Niger Company, whereby the 
latter was relieved of all administrative functions and 
reverted to its original status as a trading concern. In 
1900 the country was divided into two parts, the Pro¬ 
tectorates of Southern and Northern Nigeria, each with 
its own administration responsible to the Colonial Office. 
The results of the first ten years of the new system of 
government in Northern Nigeria are fully discussed by the 
author. He pays a warm tribute to the wisdom and energy 
of the first High Commissioner, Colonel (now Sir Frederick) 
Lugard, in his supremely important work of establishing 
the administration upon sure and just foundations, without 
which permanent commercial and social development are 
impossible. I'he present situation, however, would seem 
to be not without its anxieties. Hitherto the policy has 
been to allow the native rulers to carry on their own 
government, subject to the approval of the Resident. This 
official " does far more than advise ... at present, the 
instructions are to rule through the Chief.” In the opinion 
of the author the position seems vague and ill-defined : 
“ the time has now come when some clear and definite 
policy must be adopted and the relationship between 
British and native administrations defined.” 

Reference must be made to the excellent and well- 
arranged maps which accompany this volume. 

£tudes sur la Flore des Districts des Bangala et 
DE l’Ubangi (Congo Belge). Plantae Thonnerianae 
Congolenses: S6rie II. Par E. de Wildeman. Intro¬ 
duction par M. Fr. Thonner. Pp. xvii + 465. (Bruxelles ; 
Misch et Thron, 1911.) 

This work is of somewhat wider scope than will be 
gathered from the sub-title, which is, perhaps, hardly 
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sufficient indication of the extent of the contribution to 
African botany the volume affords. The prirnary object 
of the author has been to publish determinations of the 
plants collected by M. Thonner in Central Africa during 
1909, affording thereby a continuation of the first series of 
the Etudes, \^ich dealt with the collections made by the 
same botanist during 1896. The opportunity seemed 
favourable, however, for a general survey of the results of 
Thonner’s botanical expeditions and of their bearing upon 

Q uestions of plant distribution in Central Africa. The 
iscussion of these questions occupies a considerable part 
of the work. 

Thonner's itineraries are indicated in a large coloured 
map. The second journey had for its object the botanical 
exploration of the two north-eastern political districts of 
the Belgian Congo, Bangala and Ubangi, which comprise 
the area lying between the Congo and its two tributaries 
the Ubangi and the Itimbiri. One hundred and fifty 
species and varieties, comprised in fifty-eight orders and 
129 genera, were collected. Of these, some twenty were 
new to science, and form the subjects of a corresponding 
number of admirable plates. 

In the important section of the book headed “Notes 
Geo-botaniques,” M. Wildeman has given the valuable and 
interesting survey of the flora of Central Africa referred to 
above. The treatment is to a large extent oecological. 
Floristically, the country may be divided into two regions : 
a central forest zone, and a more northern region where 
present conditions do not favour such a type of vegetation, 
which is replaced by a “bush” or savannah. As regards 
the forest zone, M. Wildeman concludes that we are now 
justified in regarding the Central African forest as 
essentially monotypic. The Congo forest is of the same 
character as that of the French Congo and the Kamerun on 
the west, and is continuous with that of British East Africa 
on the east through the “ breach between the Albert Lake 
and Ruwenzori.” This conclusion, it may be mentioned, 
receives no small support from the botanical work of 
British Forestry Officers in Uganda and on the West 
coast. The distribution of plants through the agency of 
the great waterways of the country is urged as a potent 
factor in effecting this botanical uniformity. It is pointed 
out, however, that in such a vast region, botanical sub¬ 
divisions must be recognised, and the occurrence of endemic 
species in such areas will in no way affect the general 
contention. 

The savannah type of flora has been elucidated in some 
considerable measure by the collections described elsewhere 
in the book. It is regarded by the author as constituting 
a transition between the rain forest of the Congo basin and 
the flora of the Sudan and Nile regions. The country is 
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by no means wholly of the savannah type, and botanically 
is very difficult to define. Gallery forests are met with in 
river valleys, and wooded areas containing such typical 
high-forest plants as Funtumta elastica occur in many 
places. The existence of such areas is urged as strong 
support for the view that the Central African forest was 
formerly of far wider extent than now obtains, the present- 
day savannah being then, in large measure, covered with 
dense forest. There is good evidence for the assumption 
that the change in botanical features has been brought 
about by the aestruction of the forest by natives with the 
object of obtaining cleared ground for their crops. This 
practice, together with the annual recusrence of grass and 
bush fires, which effectively prevent the regeneration of 
the forest, has brought about an entire change in the 
appearance of the country. 

The Ci.imate of the Continent of Africa. By Alex¬ 
ander Knox, B.A., h.R.G.S. Pp. xiv + 552. (Cambridge; 
at the University Press, 1911.) 

This is a valuable work of reference for all who are 
interested in Africa. In it the available meteorological 
information is collected and clearly arranged under the 
names of fifty-two districts, and in addition notes are 
given of the effects of different localities on health, and 
of the precautions that should be taken to avoid ill-effects; 
mention is also made of the vegetable prod ucts in relation 
to the climate. Thus an intending visitor or resident can 
readily find information about the place to which he is 
going. The value of recent discoveries concerning the 
propagation of malaria by mosquitoes is shown by the 
statement that in Sierra Leone, once known as the “ white 
man’s grave,” the general health of Europeans has greatly 
improved owing to prophylactic measures, and that it is 
now quite possible to do a tour of service in the country 
without suffering from this disease. At the Hill Station, 
near F'reetown, native families are carefully excluded, 
and thus the risk of malaria is much diminished, as it is 
largely from native children that the mosquitoes become 
infected, and transmit the organism of the disease to the 
healthy. 

The distribution of rainfall over the whole continent 
in the course of the year is shown by a series of thirteen 
maps—one of which relates to the total annual fall, and the 
other twelve to the fall in each month. These maps are 
a new compilation. Fifty-seven stations have a rainfall 
record of ten years and over. Of these long-record stations 
Debuma, in Kamerun, has the highest fall, namely, 412 in.; 
it is followed by Freetown, in Sierra Leone, with 166, 
and Duala, in Kamerun, with 156. None of the 
exceed 71. Egypt is characterised by very low rainfall. 
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ranging from o at Wadi Haifa to 9 in. at Alexandria. 
A glance at the map of annual rainfall gives the impression 
that, except on the coasts of the Gulf of Guinea and the 
equatorial districts, Africa is a tract of rather low rainfall. 
Some parts of it seem unattractive : on the one hand, there 
is the region of Lake Rukwa, where, when visited by 
Sir Harry Johnston, it had not rained for two years, and 
which he described as possessed of seven devils—hunger, 
thirst, a scorching and skinning wind, a blazing sun, 
venomous flies, and wicked and sullen men ; qn the other 
hand, there is a part of Kamerun with a rainfall of over 
34 ft. per annum, one of the highest in the world, though 
it is surpassed by one of 39 ft. in Assam. 

In the Appendices are some useful tables and glossaries 
of meteorological terms, and of the names of vegetable 
products. 


The Guide to South and East Africa. Edited 
annually by A. Samler Brown and G. Gordon Brown 
for the Union Castle Mail Steamship Company, Ltd., 
1911-12 Edition. Pp. xliv + 492. (London; Sampson L(JW, 
Marston & Co., Ltd.) 

The current edition of this well-known guide (for¬ 
merly known as The Guide to South Africa) follows the 
general lines of its predecessors in affording useful and 
reliable information lor the benefit of tourists, sportsmen, 
invalids, and settlers. The establishment of a regular 
service of British steamers up and down the East Coast 
of Africa has rendered a description of the ports touched 
at desirable, and the provision of this additional infor¬ 
mation is indicated in the revised title of the book. 
Nyasaland, Portuguese East and West Africa, and German 
South West Africa are also dealt with in brief but useful 
summaries. Excellent new maps and plans have been 
added. 

Year-book of the Khediviae Agricultural Society, 
Cairo, 1909. Pp. xv + 239. (Glasgow: Robert Maclehose 
& Co., Ltd., 1910.) 

A large part of this volume is occupied by “ Studies 
of Egyptian Cotton,” which have been carried out by 
W. Lawrence Balls, M.A., Botanist to the Society. An 
account is given of an experimental investigation of the 
application of Mendel’s law of heredity to the hybrids 
obtained as the results of a cross effected in 1905 between 
Egyptian “ Mitafifi ” cotton and the American variety 
known as “ Truitt’s Big Boll.” No less than twenty-seven 
pairs of unit characters were studied, and evidence was 
obtained that they all followed the law of gametic segrega¬ 
tion (compare this Bulletin, 1910, 8 , 134). 

A study has been made of the yield of cotton on g inning, 
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and it has been found that there is a strong correlation 
between the weight of the seed and the weight of lint which 
it bears, but as this correlation is not complete, the yield 
varies. The variation may be due to disproportionate 
seed-weight or to disproportionate lint-weight, or to both. 
Such disproportion is favoured by certain seasons, and 
seems to be particularly connected with the water conditions 
of the soil. 

A third paper contributed by Mr. Balls contains an 
interesting review of the cotton crop of Egypt, including 
an account of the history of the plant in the country from 
the earliest times to the present day. With regard to the 
future, it is considered tnat evolution will probably take 
place in the direction of the production of early-maturing 
plants giving heavy yields. The early ripening will almost 
entirely eliminate the losses caused by tne boll-worm, and 
the large yield of the plants will compensate for the decrease 
in production per acre which has been taking place during 
recent years. The introduction of these new types will be 
followed by efforts to improve the quality of the staple by 
selection. It is predicted that eventually particular varieties 
will be restricted to special localities. 

A “ Report on Manurial Trials on Cotton carried out 
during the Season 1908 ” is given by Mr. Frank Hughes, 
Chemist to the Society. It was found that, in general, the 
use of artificial manures was not followed by an increased 
yield, although in some cases striking results were obtained. 
It is suggested that every large grower of cotton should 
make a series of trials extending over several seasons to 
ascertain the manure best suited to his land, as the results 
of one year’s trial do not afford conclusive evidence, owing 
to the behaviour of the crop being greatly influenced by 
variations in the season and the water supply. No definite 
relation could be traced between the amount of salt in the 
soil and the yield of cotton. The average amount of salt at 
the places where the four best yields were obtained was 
0*27 per cent., whilst that at the placp giving the four 
lowest yields was 0 33 per cent., this difference being too 
small to be of any significance. The use of nitrogenous 
manures was found to increase the weight of the seed and 
thus reduce the proportion of lint to seed. 

A valuable paper on “ Insects Injurious to Stored Grains, 
Seeds, etc., with Special Reference to their Occurrence in 
Egypt,” is contributed by F. C. Willcocks, Entomologist to 
the Society. The life-history and habits of these various 
insects are described, and methods of controlling their 
depredations are discussed. 

The volume concludes with the " Report of the Cotton 
Commission appointed by the Khedivial Agricultural Society 
in 1908,” to which reference has already been made in this 
Bulletin (1909, 7 , 240). 
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Cocoa and Chocolate : their Chemistry and Manu¬ 
facture. By R. Whymper. Pp. xi + 327. (London : 
J. & A. Churchill, 1912.) 

This work is divided into three parts. The first deals 
briefly with the history of the cocoa industry, the botany 
and cultivation of the tree, and the fermentation and pre¬ 
paration of the “ beans ” for the market; it ends with a 
useful account of the characteristics of the principal kinds 
of commercial beans and with the chemical composition of 
the beans and husks. The second part takes up the story 
of cocoa at the point where the work of the late Mr. Hart, 
reviewed in this Bulletin (1911, 9 , 319), left off—namely, 
when it has been grown and cured on the estate and the 
beans are ready for sale—and carries it on until the material 
is ready for the consumer in the form of various cocoa and 
chocolate preparations. The operations of roasting, husk¬ 
ing, grinding, expressing part of the fat, mixing with su^far, 
etc., refining, and moulding are described. Refining consists 
in passing the material between rollers to break down any 
gritty particles of cocoa or sugar and reduce the vVtiole 
to a state of smoothness. The third part deals with the 
methods of chemical analysis and microscopical examina¬ 
tion of cocoa and its various preparations. Numerous tables 
of analyses are given to aid in interpreting the results found, 
and the author concludes with a series of specifications or 
standards to which various cocoa preparations should con¬ 
form. The result is a work of great value to analysts who 
may have to examine and report on cocoa and its products. 

When cocoa is used as a beverage various methods are 
used for making it blend with the water and milk, and 
remain in suspension. Oneway of effecting this is to mix 
it with starch : when boiling water is added, the starch is 
gelatinised, and prevents the cocoa particles from settling. 
This plan is called making the cocoa “ soluble,” though the 
result is an emulsion and not a true solution. Another 
way of making “ soluble ’’ cocoa, adopted by some manu¬ 
facturers, is to add a little of one of the alkalis in the course 
of the manufacture. The hydroxides and carbonates of 
potassium and sodium, ammonia and its carbonate, and 
magnesium carbonate are the alkalis employed. It is a 
disputed point whether this addition is prejudicial to health 
or not; but it is interesting to note that Van Houten was 
the first to try this plan, that it is practised in Holland and 
Germany, but forbidden in Austria and the United States ; 
whilst in Belgium, Switzerland, and Italy the cocoa must 
not contain more than 3 per cent, of alkaline carbonate. 
There are, however, certain brands of cocoa manufactured 
in England in which neither of these devices is employed. 

Another point of interest is the utilisation of the husks, 
which amount to from 12 to 20 per cent, of the whole 
beans, and are a by-product of the manufacture. These 
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are sometimes powdered or shredded and sold as “ cocoa 
tea ” in Germany and as “ miserables ” in Ireland : an in¬ 
fusion of this is made with boiling water and is used like 
tea. Another plan is to make this product into a form 
resembling oil-cake, and to use it for feeding cattle, for 
which purpose it is said to have given excellent results. 

Micrographie der Holzes des auf Java Vorkommen- 
DEN Baumarten. Unter Leitung von Dr. J. W. Moll, be- 
arbeitet von H. H. Janssonius. Erste Lieferung (1906), pp. 
368; Zweite Lieferung (1908), pp. 369-568+160; Dritte 
Lieferung (1911), pp. 161-540. (Leiden : E. J. Brill.) 

While the general scope of this work is sufficiently 
indicated in the title, its especial value can only become 
apparent on considering the history of the timbers whose 
microscopical structure is therein described. In 1888 pre¬ 
parations for a methodical study of the tree-flora of Java 
were commenced by Dr. Koorders. Several thousand 
trees were subsequently marked and catalogued for special 
study, and in the course of the work a collection of some 
15,000 specimens was brought together. This collection 
included a large number of wood specimens, the botanical 
identity of which was placed beyond question, since all 
were taken from trees definitely identified by systematists 
and represented by original botanical specimens distributed 
to European and other herbaria. The exceptional interest 
of the present research will be appreciated by all who have 
to deal with the identification of timbers, whether by micro¬ 
scopical or other methods. 

An introduction gives an account of the history of the 
specimens and describes the principles upon which the 
work has been carried out, and the methods employed. 
Uniformity of treatment is a leading feature of the investi¬ 
gation. Each species is dealt with under five principal 
headings concerned with the bibliography, details as to 
the material, the preparations put up, the reagents used, 
followed by the microscopical study in detail. This latter 
is, as a rule, divided into two parts, the first dealing with 
the general topography of the tissues, and the second 
with the histology of the elements as revealed by the usual 
three sections, and also, in many instances, by macerations. 
There are no photographic or other detailed illustrations of 
the timbers described, but frequent line dratvings portray¬ 
ing the mutual relationships of the wood tissues, rather 
than histological detail, are provided. The first volume 
deals with woods from the natural orders Dilleniaceae to 
Tiliaceae, and the second commences with Geraniaceae and 
concludes with Moringeae. Three hundred and twenty-nine 
species have been described. The arrangement adop^d is 
that of Durand’s Index Generum, in conjunction with the 
Genera Plantarum; while the nomenclature of the Index 
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Kewensis is followed as far as is practicable. The two 
volumes are arranged to occupy the three Parts now 
published. 

Woburn Experimental Fruit Farm: Thirteenth Report. 
By the Duke of Bedford, K.G., F.R.S., and Spencer U. 
Pickering, M.A., F.R.S. Pp. iv +284+11. Illustrated. 
(London : The Amalgamated Press, Ltd., 1911.) 

In a previous report in this series (1903), information 
of great practical value to fruit-growers was published 
concerning the effect of growing grass round fruit trees. 
The general conclusions arrived at were that growing 
grass over the roots of freshly planted trees had an injurious 
effect on the trees, believed to be due to some substance 
which was actively inimical to their growth, though how 
such substance originated was a matter of conjecture. 

Later experiments, the results of which are published 
in the report under notice, have confirmed the previous 
conclusions and have shown that the stunting. effect of 
grass is greatest in the case of young trees when the ^oil 
IS grassed over immediately after tne trees are planted. 
Trees that have become established in tilled land, which is 
gradually grassed over, appear to be able to accommodate 
themselves to the changing conditions and suffer less than 
trees that are grassed over as soon as planted. The 
ordinary practice of keeping clean a circular area over the 
roots of freshly planted trees growing in grass has been 
shown by experiment to be advantageous to the trees, 
although it by no means entirely destroys the deleterious 
effect of grass. The grass-effect varies considerably in 
different soils and to a certain extent with the character 
of the trees. The early trials were made with apples, but 
standard and dwarf pears, plums, and cherries have been 
used in later experiments, as also forest trees. The later 
trials have shown that the effects of grass on the deeper- 
rooting standard trees is nearly as great as on dwarf trees on 
surface-rooting stocks. The most striking features of the 
action of grass on tree-growth are that the trees show signs 
of injury as soon as their roots reach the grassed area, how¬ 
ever small may be the proportion which such roots bear to 
the whole root system, and that recovery from the effects 
of grass-action begins as soon as the roots get beyond the 
grassed area. The causes of the injurious action of the 
grass are still unknown^although many interesting experi¬ 
ments in this connection have been carried out at the farm. 
Some evidence is forthcoming that a toxic substance is 
produced during the growth of grass, but more conclusive 
evidence must be adduced before the theory can be accepted 
that this substance has an injurious effect on the roots of 
trees. 

Forming an appendix to the report are papers dealing 
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with the changes that occur in heated soils, and observations 
on plant-growth and the germination of seeds in heated 
soils, both reprinted from the Journal of Agricultural 
Science, with a new introductory statement. 

Second Report on Economic Biology. By Walter E. 
Collinge, M.Sc., F.L.S., F.E.S. Pp. vii + 70. Illustrations 
in text. (Birmingham : The Midland Educational Co., Ltd., 
1912.) 

The exceptionally dry summer of 1911 was particularly 
favourable to insects, as it enabled the maximum number 
of broods to be produced. Growing crops suffered severely 
from the prolonged drought, and their lessened vitality 
rendered them very susceptible to insect and fungoid 
attacks. The extent of the depredations caused by crop 
pests and diseases is reflected in this report, where it is 
stated that some 3,300 enquiries were dealt with during the 
year, the majority of which related to pests and diseases in 
connection with horticulture, agriculture, and forestry. 

The more important of these subjects of enquiry are 
described in the report, and for the most part the pests 
and diseases dealt with are familiar to cultivators in this 
country. Two of the insect pests of mangels and beet are, 
however, not so well known. These are Cionus scrophularice, 
Linn., a beetle hitherto only met with as a parasite on 
members of the fig-wort family, and Pegomyia beta, Curtis, 
a small dipterous fly that has increased considerably in 
number during recent years. Detailed studies of both 
these insects are recorded, and remedial and preventive 
measures suggested. Notes concerning animal parasites 
and diseases, the house-fly problem, and some observations 
on the food of the starling are also of interest. In addition 
to descriptions of fungoid diseases of growing crops refer¬ 
ence is made to the paving-block fungus, Lentinus lepideus, 
Fr., which is responsible lor the decay of pinewood blocks 
used for street paving. 

A useful article refers to the value of hydrocyanic acid 
gas as a fumigating medium, and appended to the report 
are instructions for employing this useful but dangerous 
insecticide. 

Arbeiten aus DEM Pharmazeutischen Institut der 
Universitat Berlin. Vol. Vlll. Edited by Dr. H. 
I'homs, Director of the Institute. Pp. viii + 280. 

This volume contains a series of reports on the work 
carried out in 1910 at the Pharmaceutical Institute of 
Berlin University, comprising the examination of various 
drugs and secret remedies, researches in inorganic and 
organic chemistry, and investigations of various foodstuffs 
and technical materials, including certain products from the 
German Colonies. The reports bear witness to much careful 
and laborious work. 
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A 1 'ext-book of Mining Geology for the Use of 
Mining Students and Miners. By James Park. 3rd Edition. 
Pp. xi + 310. (London: Charles Griffin & Co., 1911.) 

This is a useful little treatise on mineral deposits, to 
which the geology is only incidental. They are first 
classified on morphological principles; that is to say, ac¬ 
cording to their mode of occurrence and obvious structural 
characters, especial attention being given to the description 
of mineral veins, their configuration, their variations from 
point to point, and the chemical changes that may take 
place in them as a result of the action of underground 
water. A chapter with the curious title of the “ Dynamics 
of Lodes and Beds ” is devoted to the geometry of faulting, 
the relations of outcrop to dip, and the determination of 
dip from a number of borings. Ores are then considered 
from the point of view of their mode of origin, and the 
theories which have been put forward to explain the 
formation of mineral veins are carefully summarised. 
I'he different minerals and ores of economic value are 
next considered in turn in alphabetical order, the con¬ 
ditions under which they occur are described, ancT the 
book concludes with a useful chapter on mine-sampling 
and ore valuation. 

A Text-book of Theodolite Surveying and Levelling 
FOR the Use of Students in Land and Mine Surveying. 
By James Park. 2nd Edition. Pp. xii + 320. (London: 
Charles Griffin & Co., 1911.) 

This simply and clearly written elementary text-book 
is calculated to give the student a thorough grounding in 
the subject. It includes not only the details of ordinary 
surveying, but the methods employed in the determination 
of the meridian, latitude and time by astronomical observa¬ 
tions. The subject of tacheometer work, which occupies 
only a page and a half in a chapter on levelling, might have 
received somewhat fuller treatment. 

There is an excellent chapter on mine surveying, but 
more space might have been devoted with advantage to 
this important subject. 



REPORTS OF RECENT INVESTIGATIONS AT 
THE IMPERIAL INSTITUTE 

The Jollowing summaries have been prepared from a selection of 
the Reports made by the Director of the Imperial Institute to 
the Colonial, Indian, and other Governments concerned. 


TOBACCO INDUSTRY OF CEYLON 

Tobacco has long been grown in parts of Ceylon, the 
chief producing centres at the present time being Jaffna, 
Chilaw, Batticaloa and Trincomalee, Kurunegala, and 
Teldeniya. The two kinds of tobacco grown by the 
natives, viz. a coarse kind for chewing, and leaf used 
locally for cigar manufacture, are unsuited for export to 
Europe. The former finds a market chiefly at Travancore, 
in Southern India, and the latter is sold to Ceylon cigar 
manufacturers, mainly at Jaffna, for local consumption. 
The exports of chewing tobacco, however, showed a 
decrease in value of about 70 per cent, in 1910, as compared 
with the previous year, and about 54 per cent, as compared 
with 1908, and it seems possible that the Indian market 
will eventually be practically closed to Ceylon tobacco 
owing to the high duty now proposed. If the tobacco 
industry is to be maintained other markets must be found, 
and some endeavours have been made in recent years to 
produce a tobacco suited to European consumption. 
Experiments with this end in view have been made under 
the auspices of the Ceylon Agricultural Society, and also 
through private enterprise. In the early part of 1911 
Mr. J. van Leenhoff, late tobacco expert to the Transvaal 
Government, visited Ceylon on behalf of a private com¬ 
pany, and whilst there was requested by the Ceylon 
Agricultural Society to report on their experiments, and was 



188 BULLETIN OF THE IMPERIAL INSTITUTE 

appointed by the Ceylon Government to visit the Jaffna, 
Trincomalee, and Dumbara Districts with regard to the 
tobacco industry generally, and to offer advice on lines 
of possible improvement. 

A report by Mr. van Leenhoff on the tobacco experi¬ 
ments at the Maha Iluppallama Experiment Station has 
been submitted to the Ceylon Agricultural Society (see 
Trap. Agriculturist, 1911, 37 , 451). The general report on 
the Ceylon tobacco industry has been published recently 
by the Ceylon Government and is summarised below, 
together with a brief account of the experiments at Maha 
Iluppallama and the results of examination at the Imperial 
Institute of samples of tobacco produced in Ceylon. 

Native Tobacco Cultivation in the Northern 
Province 

The approximate total area under tobacco in Ceylon is 
15,000 acres, of which over 7,000 acres are in the Northern 
Province, 3,000 in the North-Western, 3,000 in the Eastern, 
and 1,500 in the Central Provinces. The yield per acre 
in cwt. could not be ascertained; but on an average, 
one acre will bear 4,000 plants, yielding about 40,000 
leaves. 

The cultivation of tobacco in the Northern Province 
has been carried on from time immemorial. At the 
present time it is cultivated in all parts of the Jaffna 
district, and in some villages of the Mullaittivu and Mannar 
districts. There is little or none cultivated in the 
Nuwarakalawiya district, owing probably to the absence 
of wells. The crop is grown chiefly on what are called 
“garden lands,” and sometimes in rice fields immediately 
after harvesting the rice. 

The best smoking tobacco, according to the native 
taste, is grown in the Pachchilaippali, Punakari, and 
Tenmaradchi divisions of the Jaffna district, in the 
Illuppaikkadavai and Mantota divisions of the Mannar 
district, and the Putukkudiyiruppu division of the Mullait¬ 
tivu district. 

Smoking tobacco of a superior kind is grown in the 
Tunukkai division, and in several villages of the Wanni, 
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the latter tobacco being cured without exposure to 
smoke. Smoking tobacco is also grown in the divisions 
of Achchelu in Valikamam East and Chutumalai in 
Valikamam West. The best chewing tobacco is grown in 
the Vedamaradchi, Valikamam East, Valikamam North, 
and a few villages in Valikamam West in Jaffna, and in 
the Navatkuli parish of the Tenmaradchi division. That 
of Allaipiddy of the Island division is considered the 
best for export to India and for the markets of the 
Southern, Western, and Central Provinces of Ceylon. 

At present the area devoted to chewing tobacco 
largely exceeds that occupied by cigar tobacco, a state 
of affairs which may be reversed in view of the fact that 
the only export market for the chewing tobacco, South 
India, may cease to be available. The aim should be to 
abandon a large part of those fields where tobacco is 
grown at present and to start tobacco culture on land in 
localities where there are possibilities for cigar and 
cigarette tobaccos. Mr. van Leenhoff considers that in 
the rather poor soils with little rainfall, Turkish and 
Virginian tobaccos suitable for cigarettes should be tried, 
and in the richer soils (sandy loams), with more regular 
rainfall, experiments should be carried out with cigar 
filler, binder, and wrapper tobaccos, the Cuban and Porto- 
Rican methods of production being aimed at. 

Manuring and Preparing the Land. —The ground selected 
for the tobacco crop receives more careful manuring and 
treatment than that for any other crop. The land is hoed 
not less than three or four times during the season ; cattle 
are folded on the land, chiefly during wet weather; the 
ground is then turned up again, and green leaves, old 
palmyra leaves, and green manure crops, such as “ kavilai ’’ 
{Tephrosia purpurea) or " sivanar vempu ’’ (Indigofera aspala- 
thoides), are worked in. The ground is again turned over, 
after which the planting takes place. Even after the 
plants are in the ground, some cultivators fold goat or 
sheep over the planted area, and sometimes cattle-dung 
and “ kavilai ” are placed in holes dug round the plants. 
Goat-manure is regarded as the best for smoking tobacco, 
whilst old palmyra leaves removed from house roofs are 
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thought to be good for chewing tobacco, as they increase 
the weight of the leaves. Green leaves of “ suriya " trees 
{Thespesia populnea) are considered to improve the colour 
of the leaves, and the leaves of jungle trees, such as 
“ punku" {Pongamia glabra), “ punnai ” {Calophyllum 
inophyllum), and “pavaddai” {Pavetta indica), contribute 
to the luxuriant growth of the plant. Cow-dung and 
sheep-manure are also widely employed, as they are said 
to improve the quality of the plants in general. 

This practice of heavy nitrogenous manuring, although 
suitable for producing heavy tobacco for chewing, is quite 
unsuited to the better grades of tobacco, and should be 
discontinued. 

Production of Seed .—In each garden a certain number 
of plants are allowed to run to seed in order to produce 
a supply for the following season. The heads of the 
plants bearing the seed-pods are cut off and dried in the 
sun, when they are placed in baskets and hung in smoke 
till next season. 

Seed-beds .—The seed is sown early in December in 
nurseries, which consist of small patches of ground raised 
about a foot above the rest of the soil, and heavily manured 
with leaves, and cattle or goat dung. The seed is sown 
broadcast and covered with a layer of earth, pressed 
down with the foot, and finally covered with coconut or 
palmyra leaves. The seed-bed is sprinkled with water 
each day. After about eight days the palm leaves are 
removed, and when the seeds germinate a “ pandal" 2 
or 3 ft. high is placed over them to shelter them from 
sun and dew. After a further ten days the cover is 
removed, and the daily sprinkling with water continued 
for about a month, when some of the seedlings are tem¬ 
porarily transplanted to another bed and sheltered as 
before for eight days. Small holes about a yard apart 
are made about the middle of January for the reception 
of the young plants, cattle manure and leaves being worked 
into the soil below. One or two seedlings are placed in 
each hole, and are covered with twigs and leaves to protect 
them from the sun. 

Planting.—In about two and a half months from the 
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time of sowing, the young plants are transplanted to the 
fields, which have been previously prepared. Cattle or 
goat dung is again spread over the land, which is hoed 
and levelled, and the earth then hoed up round the plants 
and left for two or three days. 

Irrigation.—Mttr planting, the land is divided up by 
channels into small squares enclosing two or four plants, 
and every other day water is conveyed into the small 
reservoirs thus formed. The water is usually drawn by 
coolies from wells by means of well-sweeps, and owing 
to the labour involved three persons usually work in 
company, but where temporary surface tanks arc employed 
one or two persons can work the land. 

Topping.—The plants begin to blossom about the second 
week in March, when the flower-buds are removed and 
about twelve leaves left on the stem. The leaves mature 
and are ready for cutting in from forty to sixty days 
after topping, according to the nature of the soil. 

Harvesting .—About four months after planting, when 
the leaves should be fully ripe, they are cut, one by one, 
with a portion of the stalk attached (see below). The five 
top leaves are called “ terivu,” and are considered the 
most valuable. The two following leaves, called " idai,” 
and the next three to five leaves (bottom leaves), or 
“ sachchu,” form the second and third qualities respectively. 

The general tendency in Ceylon towards wide planting, 
low topping, and late harvesting, is a bad one, as the 
percentage of nicotine is thereby increased, the burning 
power diminished, and a coarser and darker leaf is pro¬ 
duced. The practice of delaying the harvest in order to 
obtain the uppermost leaves spoils the lower ones, which, 
if of the proper texture, are the most valuable for European 
consumption, whilst the top ones are coarser, burn worse, 
and have a higher percentage of moisture than the lower 
leaves. 

Curing .—The method of curing the tobacco depends on 
the use to which it is to be put. In the case of “smoking 
tobacco," for the Colombo and Galle markets, the pro¬ 
cedure is as follows; After the plants have been cut and 
left to the action of the sun for some time, they are hung 
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in the air in the shade for three days, and the leaves 
are then cut off, allowing a part of the stem to remain with 
each leaf. The latter procedure is thought by the natives to 
be essential in order to retain the full flavour of the leaf. 
The leaves are next buried in heaps of cow-dung or in 
trenches in the ground and allowed to remain for three 
da3’s, when they are taken out, tied into bundles of five, 
and “ smoked." They are left for three days “ to cost," 
as it is termed, and then piled in heaps and pressed. 
After again hanging in the smoking-hut for from two to 
four days, they are sorted and made up into bundles of 
fifty leaves each. 

The curing of “chewing tobacco" for export to India 
is carried out as follows; When the leaves are ready for 
cutting the general practice is to cut the plant off short 
and leave it on the ground. The leaves are thei? cut 
off singly with part of the stem attached to each, and 
left in a heap for from one to three days. They are then 
tied into bundles of five and exposed to the air in the 
shade for a day or two. The leaves are next hung up 
in a hut, closely walled round with mud and “ cadjans,” 
and smoked for a day or more over a fire of coconut husks, 
dried nuts of palmyra, and other common fuel, which is 
prevented from blazing by occasional applications of water. 
This process of curing “ in the fire " is repeated two or 
three times at intervals of five or six days, after which 
the tobacco is hung in the shade in the open, and when 
quite dry put in heaps under pressure. The small bundles 
are then untied, the leaves sorted and tied into bundles of 
fifty each, and piled up in heaps. Some of the chewing 
kinds are also buried underground for two days, and then 
again dried over a fire. 

It is thought that the poor quality of Ceylon tobacco is 
partly due to the method of curing adopted, and experi¬ 
ments on this subject are much to be desired. 

Packing.—Yor export the leaf is tied up in bundles 
called “sippam," each weighing from 751b. to cwt., 
pressed and tied up in “ola" (palmyra leaf) mats. The 
bales sent to Halle and Colombo weigh from i to 1 i cwt., 
and those exported to Cochin about J cwt. The tobacco 
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exported to India is sprinkled with salt water before 
being baled. 

Manufacture .—Cigars of a rough description are manu¬ 
factured. In some parts the process is merely to roll up a 
piece of tobacco in good leaf and tie up the end with 
thread. Another method is to soften the leaves with fresh 
water and sort them into two grades, the first being used 
for the wrapper and the second and broken pieces for the 
filler. The cigars are tied together in bundles of ten, and 
a decoction, prepared by boiling the tobacco stems with 
water, toddy, arrack, or water from young coconuts, is 
sprinkled over them or on the leaves before rolling into 
cigars. The cigars are then packed in boxes containing 
from 20,000 to 50,000 each. This decoction is used not 
only to increase the flavour of the cigars but also to 
preserve them from injury by insects. 

Snuff is manufactured on a small scale for local con¬ 
sumption. For this purpose leaves of the first quality 
are dried, reduced to a fine powder, and mixed with a 
small quantity of “ chunam" (chalk). A few drops of 
gingelly (sesamum) oil or cow ghee are also added. 


Examination of Native-Grown Tobacco 

Four samples of this tobacco were forwarded to the 
Imperial Institute by the Director of the Royal Botanic 
Gardens, Peradeniya, in October and November 1905. Two 
samples had been grown in Matale, Nuwara-Eliya, and 
Pata Dumbara districts in Ceylon; and the other two 
samples were grown in the Uda Dumbara district. Central 
Province. The tobacco seed from which the samples were 
grown is supposed to be of Cuban origin, but this is not 
certain. 

The whole of the bundles of tobacco received consisted 
essentially of the same type of leaf. It was therefore con¬ 
sidered unnecessary to submit each sample to chemical 
examination, but a fair average sample of the whole 
consignment was selected for the purpose of analysis. 

The leaves were dark brown in colour, with an average 
length of 19 to 20 in. and a breadth of 7 to 9 in. They 
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were marked with numerous white spots, but were practi¬ 
cally free from green patches; a considerable number of 
“ burnt ’’ spots and holes were present. The midrib was 
unusually large and thick. 

The results obtained on chemical examination were as 


follows: 

Per cent. 

Moisture.16*5 

Nicotine.4 ‘9 

Ash (crude).147 

Ash (free from sand).13 9 

Potash, in sand-free ash.18 99 


The results are satisfactory from the point of view ol 
the composition of the tobacco. The percentage of nicotine 
is normal and the amount of potash in the ash is high, both 
of which are favourable features, while the proporUon of 
moisture is not too great. 

The tobacco burned moderately well, but the smoke was 
pungent. 

Commercial Valuation 

Samples of the tobacco were submitted to two firms 
of manufacturers in 1906. One of these described the 
tobacco as of a very low type, of a nondescript character, 
and hardly of any commercial value for the European 
market. 

The other firm reported that “This tobacco is of 
excellent flavour and burns well with a white ash. The 
strength of the flavour, however, is a little too pronounced 
and the colours of the leaf are blotchy and uneven, so that 
the appearance of the cigar is prejudiced. A little care in 
cultivation and curing should enable the district from 
which these samples were taken to produce a really high- 
class tobacco, which would compare in quality with almost 
any other growth.” 

These results indicate that the soil and climate of 
Ceylon are suitable for the production of a good tobacco, 
fit for the European market. Prolonged and varied experi¬ 
ments are needed to establish the type and to determine 
the conditions under which it should be grown. 
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Production 

The exports of manufactured and unmanufactured 
tobacco from Ceylon in recent years are shown in the 
following table, the figures for Ceylon produce alone being 
given : 



Manufactured Tobacco. 

Unmanufactured Tobacco. 

Quantity. 

j Value. 

Quantity. 

Value. 


lb. 

1 ^ 

lb. 

C 

1906 

— 

1 — 

1 

4,390,497 

61,041 

1907 

no 


4,425,619 

61,920 

1908 

252 

i 20 

4,075,075 

54,094 

1909 

469 

' 32 

6,077,221 

82,521 

1910 

761 

34 

1,543,021 

24,919 


Experimental Cultivation or Tobacco in Ceylon 

Attempts have been made in Ceylon to produce tobacco 
suitable for European consumption at diflferent times, but 
the experiments proved commercially unsuccessful, al¬ 
though it has been clearly demonstrated that parts of the 
country are suitable for tobacco cultivation and curing on 
a large scale, and there seems every prospect that after 
systematic experiment under expert supervision a profitable 
tobacco industry might be established. 

Various kinds of cigar tobaccos, e.g. Sumatra, Java, 
Cuba, etc., were cultivated at Peradeniya twenty-five years 
ago, and as far as actual growth was concerned it was 
shown that there was little or nothing to choose between 
them. Cuban leaf was subsequently grown on a larger 
scale in the Jaffna district, but the cultivation was abandoned 
as the planters thought there was little hope of the c.Aer- 
prise proving profitable. 

Apart from private enterprise nothing further was 
done until 1910, when the Ceylon Agricultural Society 
instituted a series of experiments at Maha Iluppallama. 
Twenty acres were planted with Sumatra and Java 
tobaccos on soil where a preliminary experiment with an 
acre of land had shown that tobacco grew well. 1 he ex¬ 
periment was carried out under expert supervision, and 
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although the growth of the tobacco was satisfactory, the 
crop obtained was stated to be insufficient in amount for 
proper fermentation, and in the end the tobacco was im¬ 
perfectly fermented. The tobacco was sold in Germany 
and realised only 35 pfennigs per kilo {V9d. per lb.), when 
average Sumatra tobacco was selling at 75 to 80 pfennigs 
per kilo (4‘orf. to per lb.), a price considerably lower 
than that at which samples were valued in the United 
Kingdom (see pp. 197-201). The expert was of opinion that 
had there been enough tobacco to secure proper fermenta¬ 
tion it would have “ cured" equal to average Sumatra; 
but even if it had realised the latter price there would have 
been a loss of 50 per cent., and to convert this deficit into 
a surplus the cost would have to be reduced and the yield 
increased. Considering that the labour available for these 
experiments was inexperienced and that the poorei*»leaves 
were not harvested, it is thought by the Chairman of the 
Tobacco Committee of the Society that there is a fair 
prospect of this being done, but that there is no certainty 
of immediate success in tobacco-growing in Ceylon for the 
European market. In view of the expense involved in the 
undertaking the Ceylon Agricultural Society have decided 
to discontinue the experiments. 

Nine samples of tobacco produced in the experiments at 
Maha Iluppallama were submitted to the Imperial Institute 
for examination and commercial valuation in March 1911, 
and the results of the investigation are given below: 


Sumatra and Java Tobaccos from Ceylon 

(A) “ Stimatra No. i."—The sample consisted of seven¬ 
teen hands of leaves, mostly varying in size from i8J by 
7i in. to 19 by 9J in.; a few of the longer leaves were some¬ 
what narrower than 7^ in. The leaves were light brown 
and fairly uniform in colour, though a few showed green 
spots. They were thin and fairly elastic, but the midribs 
and veins were rather too prominent. The tobacco did 
not burn well, but it left a nearly white, though rather 
flaky ash. 

A firm of manufacturers described the sample as follows: 
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" Well-grown tobacco of first length, light in colour, burns 
white, and is suitable for cigar purposes.” Another manu¬ 
facturing firm stated that it was “ of mixed colours and 
texture, and without the bright appearance of Sumatra 
tobacco,” and valued it at 6d. to ;</. per lb., in London, in 
dry and good condition. 

A firm of merchants valued the sample at 6d. per lb., and 
suggested that for export it might be graded with samples D 
and K, described as “Sumatra No. 2” and “Java topped’’ 
respectively (see pp. 198, 201). 

(B) Sumatra No. i.”—This consisted of sixteen hands 
of leaves varying from 14 by 6 in. to 17 by 8i in. The colour 
was variable and patchy ; most of the leaves were reddish- 
brown on the whole but greenish in places, whilst a few 
were dark dull reddish-brown. The leaves were thin and 
elastic, but the veins and midribs were rather too prominent. 
The tobacco burnt badly, but left a white, though rather 
flaky ash. 

The results of the examination expressed on the material 
as received were as follows : 

Pir cent. ^ Per cent. 

Moisture *7*5 Nitrogen .... 1*5 

Nicotine . .18 Ash.166 

The ash contained; 

Per cent. < Per cent. 

307 I Sulphates (expressed 
217 as sulphuric acid) SO3 . 2 4 

0*2 Chlorides (expressed 

, as chlorine) Cl 161 

This sample was described by a firm of manufacturers 
as follows: “ Red and light yellow with white veins, t..in 
texture ; colour too bad for cigars." A second firm classed 
it with the preceding sample as " of mixed colours and 
texture and without the bright appearance of Sumatra 
tobacco," and valued it at 6</. to '/d. per lb. in dry condition. 
A firm of merchants valued it at 5</. per lb., and suggested 
that it should be graded with sample h, described as 
“Java No. 3 (S. Brown leaf”) (see p. i99)- 

(C) “ Sumatra No. i.”—The sample consisted of fourteen 


Lime CaO 
Potash KjO 
Soda Na,0 
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hands, nine of which were composed of leaves varying in 
size from 7I by 3^ in. to 9 by 5 in., whilst the remainder 
varied from 12 by 6 in. to 15 by 7 in. The colour of the 
tobacco was a fairly uniform dull brown, though a few of 
the hands contained some reddish-brown leaves. The veins 
and midribs were rather prominent. The tobacco did not 
burn well, but left a white, though rather flaky ash. 

A firm of manufacturers described this tobacco as 
“greyish-green tobacco of medium size, rather uneven 
colour, but of good class and white burning,” and added 
that if properly cured it would be a valuable cigar tobacco. 
A second firm stated that “ it would do for cigar purposes,” 
and valued it at <^d. to lod. per lb. if in dry condition. 

The sample was valued at \d. per lb. by a firm of 
merchants, who suggested that it should be graded with 
sample E, labelled “Java No. 2” (see p. 199). 

(D) “ Sumatra No. 2.”—Ten hands consisting of leaves 
mostly varying in size from 16 by 8 in. to 18 by 9 in., a few 
being narrower than 8 in. The colour was variable, but 
was mostly a dull red-brown, with purplish patches on a 
few of the leaves. 7 'he leaves were rather coarser than 
those of the preceding three samples, and the midribs and 
veins were thick and prominent. The tobacco burnt badly, 
but left a white ash. 

The results of examination expressed on material as 
received are shown in the following tables : 

Per cent. \ Pgr cent. 

Moisture . . . I5’i I Nitrogen . * 3*1 

Nicotine . . . . 17 | Ash.12-6 


The ash contained : 

Per cent. 

Sulphates (expressed 
as sulphuric acid) SO3 . 4*0 

Chlorides (expressed 
as chlorine) Cl . 8 9 

A firm of manufacturers reported on this sample as 
follows: First length tobacco, red in colour, with white 
veins. Colour is bad, probably owing to faulty curing. 
Burns grey.’’ A second firm described the sample as 
similar to A and B (see pp. 196, 197), viz. as “of mixed 


Lime CaO 
Potash KgO 
Soda NajjO 


35-2 

19*2 

0*4 
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colours and texture,” but they valued it id. per lb. higher, 
viz. 7</. to 8</. per lb. if in dry condition. 

The merchants who were consulted valued this sample 
at 6 d. per lb., and suggested that it should be graded with 
samples A and B. 

(E) ''Java No. 2.”—Thirteen hands consisting of leaves 
varying in size from 13 by 6 in. to 19J by in., mostly of a 
dull greyish-brown colour, though a few were greenish and 
others light brown. The leaves varied somewhat in tex¬ 
ture, but were mostly of medium fineness. The veins were 
not very prominent. The tobacco burnt moderately well, 
and left a grey ash with white edges. 

The results of examination expressed on material as 
received were as follows : 

Per cent, Pe, cctti. 

Moisture . . 12*5 j Nitrogen .... 2*0 

Nicotine . . . . ri , Ash.180 

The ash contained: 


Pcrctnt. Percnit. 

Lime CaO . . . 30*4 Sulphates (expresses! 

Potash K,0 . . . 20*3 | as sulphuric acid) SO, . 41 

Soda Na^O . . 0*3 ! Chlorides (expiessed 

I as chlorine) Cl . 10*9 

A firm of manufacturers described this sample as 
“ medium size tobacco, thin in texture, grey colours, white 
burning. Suitable for cigars." Another firm classed it 
with samples C, G, and K (see pp. 197, 200, 201), as “ having 
a fair indication of Java, and would do for cigar purposes,” 
and valued it at gd. to lod. per lb. 

The sample was valued at ^d. per lb. by merchants, who 
suggested that it should be graded with sample C. 

(F) "Java No. 3 (S. Brown leaf)." —Seventeen Hands 
consisting of leaves varying in size from 15 by 8 in. to 17^ 
by gh in. and in colour from light gre^'ish-brown to dark 
reddish-brown. The leaves were of medium thinness with 
rather prominent midribs. The tobacco burnt badly, leaving 
a black ash tipped with white. 

A firm of manufacturers described this sample as follows: 
“ First length, bad colours, red with white veins.” A second 
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firm classed it with the samples A, B, and D (see pp. 196-198), 
as “ of mixed colours and texture, and without the bright 
appearance of Sumatra tobacco," and valued it with sample 
D at Td. to %d. per lb. if in dry condition. 

A firm of merchants valued the sample at %d. per lb., and 
suggested that it should be graded with sample B. 

(G) ''Java No. 3.” —Nineteen hands consisting of leaves 
varying in size from 13 by 7J in. to 16 by S^in., and mostly 
of a dull greyish-brown colour; a few leaves were dark 
reddish-brown, and all were patchy. The leaves were of 
uniform fineness, with light-coloured, prominent veins. 
The tobacco burnt badly, leaving an almost black ash, 
edged with white. 

The results of examination expressed on material as 
received were as follows : 








Ptr ctnl. 



Pet cent. 

Moisture . . . . 

132 

Nitrogen 

. 

27 

Nicotine , . . . 

1-8 

Ash 


• 153 

The ash contained 

Ftr cent. 



Per cent. 

Lime CaO 

34 ‘i 

Sulphates (expressed 



Potash K^O 

11*5 

as sulphuric acid) 

so. 

. 8-4 

Soda Na^O 

i i 

Chlorides (expressed 





as chlorine) 

Cl . 

c/l 


A firm of manufacturers described this sample as follows: 
“ First length, colours very bad, dark red with blotches and 
white veins. Not suitable for cigars.” Another firm classed 
it with samples C, E, and K (see pp. 197,199, 201), as having 
a "fair indication of Java,” and valued it at gd. to \od, 
per lb. A firm of merchants valued it at ^\d. per lb., and 
suggested that it should be graded with sample H. 

(H) "Java No. 2, (S. Dark leaf )."—Eight hands consist¬ 
ing of leaves varying in size from 11 by 4J in. to 13 by 6^ in., 
mostly of the larger sizes. The leaves were of dull dark 
greyish-brown colour, with greenish patches in a few cases. 
They were of medium fineness, with rather prominent 
veins and midribs. The tobacco burnt badly, leaving a 
black ash. 

A firm of manufacturers described this sample as “ dark 
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brown and red leaves, badly cured; burns badly.” A second 
firm described it as “ a waxy type of leaf, only suitable for 
cutting as a common tobacco,” and valued it at sd per lb. if 
in dry condition. 

A firm of merchants valued the sample at per Ib., 
and suggested that it might be graded with the preceding 
sample “Java No. 3.” 

(K) “ Java Twelve hands consisting of leaves 

varying in size from 12 by 5^ in. to 19 by 8|in., but mostly 
of the larger sizes. The colour was a fairly uniform dull 
greyish-brown. The leaves were thin and fairly elastic 
and the veins and midribs were not too prominent. The 
tobacco burnt moderately well, leaving a dark grey ash. 

A firm of manufacturers described this sample as 
“medium length tobacco, good class, light brown with 
some white veins, good white burning, suitable for cigars.” 
A second firm classed it with samples C, E, and G as 
having “a fair indication of Java,” and valued it at gd. to 
tod. per lb. if in dry condition. 

A firm of merchants valued this tobacco at 6 d. per lb. 
and suggested that it should be graded with sainples A and 
D (see pp. 196, 198). 

Conclusions 

I'he commercial value of cigar tobacco depends mainl}'^ 
on two factors: (1) its composition and (2) its appearance 
and texture. The former determines its burning quality 
and the aroma and flavour produced on smoking, and the 
second the particular purpose to which the tobacco can be 
applied in cigar manufacture. It is convenient therefore 
to discuss the present samples of Ceylon tobacco under 
these two heads. 


Composition 

Of the nine samples forwarded to the Imperial Institute 
four were selected for chemical examination as being 
typical of the whole set. The results are summarised in 
the following table, together with the corresponding figures 
for two samples of cigar tobacco grown recently at Trin- 
comalee and examined at the Imperial Institute; 
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Analysis oj Ceylon Tobaccos 



Samples from Maha-Iluppallama. 

Sample! from Trin¬ 
comalee. 


B. 

** Sumatra 
No. I.” 

D. 

‘‘Sumatra 
No. a.” 

E. 

“ J ava 
No. a." 

G. 

“Java 
No. 3.” 

December 
crop, X909. 

1909-10 

crop. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Percent. 

Moisture . 

175 

15-1 

12*5 

13-2 

9-8 

15*1 

Nicotine . 

1*8 

1*7 

I*I 

1*8 

3*0 

1*4 

Nitrogen 

1*5 

31 

2*0 

27 

3*2 

3*3 

Ash 

16*6 

12*6 

i8'o 

15*3 

156 

12*5 

Composition of ash : 







Lime 

307 

35*2 

30*4 

34*1 

27 7 

33*2 

Potash . 

217 

I9'2 

20*3 

11*5 

160 

20 * I 

Soda 

0*2 

04 

0*3 

ri 

2*4 

25 

Sulphates (expressed 


8-4 

1-8 


as sulphuric acid) 

24 

4*0 

4*1 

4*7 

Chlorides (expressed 


8*9 




6*5 

as chlorine) 

161 

10*9 

9 « 

7*3 ! 

Burning quality 

Poor. 

Poor. 

Moderate. 

Bad. 

Moderate. 

Toor. 

Nature of ash . 

White, 

flaky. 

White, 

flaky. 

Grey, 
j flaky. 

Almost 

black. 

Dark with 
grey patches. 

Black. 


Moisture .—Two of the samples under report, and one 
of those from Trincomalee, contained more moisture than 
is permissible in tobacco intended for the English market. 
It should be remembered that in the United Kingdom the 
duty on tobacco is high and is charged by weight, so that 
no more moisture should be present in tobacco intended 
for export to this country than is sufficient to keep the leaf 
in unbroken condition. The maximum amount of moisture 
permissible by trade conditions is about 14 per cent, on 
arrival. The quantity which may safely be left in the 
tobacco on shipment from Ceylon must be determined by 
experiment, but at present it would probably be best to 
ship the tobacco containing about 14 per cent, of moisture, 
which will probably leave enough margin for drying 
during transit to the United Kingdom and still ensure the 
arrival of the tobacco in dry, good condition and free from 
mould. This matter is also of importance in order to avoid 
“ heating " of the tobacco during transit. 

Nicotine .amount of nicotine in all the samples is 
normal. 

Nitrogen .—quantity of nitrogen, which affords a 
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rough indication of the amount of albuminoid matter in 
the tobacco, is normal in all the samples analysed. 

Ash.—The percentage of ash is low in all the Ceylon 
specimens examined. Good cigar tobacco as a rule con¬ 
tains about 20 per cent, of ash. No information is available 
as to the composition of the soils on which these two sets 
of Ceylon tobaccos were grown. Judging from the ashes 
of the tobaccos, the soils must be poor in comparison 
with those on which the best kinds of cigar tobacco are 
grown. 

The composition of the ash is in all six cases unsatis¬ 
factory. As a general rule it may be stated that the 
burning quality of a tobacco is roughly proportional to 
the amount of potash in the ash, and inversely propor¬ 
tional to the quantities of sulphates and chlorides present. 
To a certain extent potash may be replaced by lime without 
serious disadvantage to the burning quality. Good cigar 
tobacco, as stated above, generally yields about 20 per 
cent, of ash, of which at least one-fifth is potash and not 
not more than one-twenty-fifth consists of chlorides and 
sulphates, expressed in the form of chlorine and sulphuric 
acid respectively. In view of these data it is not surprising 
that these Ceylon tobaccos should be all of rather poor 
burning quality. E.xcept in the case of the sample labelled 
"java No. 3 (S. Dark leaO,” it was possible to overcome 
this defect by using the tobaccos as wrappers for cigars 
made up with other tobaccos of good burning qualit}', but 
the defect will have to be avoided if high-class tobacco is 
to be produced in Ceylon. The defect probably arises 
from cultivation of the tobacco in soils rich in sulphates 
and chlorides, or possibly from the use of manures con¬ 
taining these constituents. Soil analjses will show 
whether the former is the true cause. 

Manures for tobacco should be rich in potash, and this 
is best applied in the form of wood or plant ashes as free 
as possible from chlorides and sulphates. 

1 he improvement of the tobacco in this respect may 
perhaps be brought about by (i) selection of soil free 
from deleterious constituents ; (2) gradual selection of those 
tobacco plants which show least tendency to absorb sul- 

H 
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phates and chlorides from the soil; (3) avoidance of 
manures containing the undesirable constituents men¬ 
tioned. 

Appearance and Texture 

These properties are of greater importance in cigar 
tobaccos than in those intended for cutting into pipe and 
cigarette tobaccos. Both are greatly influenced by the 
method of cultivation, but the appearance of the tobacco 
depends mainly on proper curing and fermentation. The 
proper cultivation, curing, and fermentation of tobacco for 
cigars are all operations requiring great skill and experi¬ 
ence, and success can scarcely be expected unless both 
skilled supervision and experienced labour are available 
for the purpose. 

The nine samples of tobacco forwarded to the Impejjial 
Institute all appeared to be fairly well grown, and con¬ 
tained a large proportion of leaves of good sizes and 
shapes ; and they were fairly free from discolorations due 
to disease. Their chief defects were (i) their bad and 
uneven colours, and (2) the occurrence of leaves of different 
colours and sizes in the same sample. The first of these 
defects is due to bad curing and fermentation, and the 
second to bad grading. Both are no doubt the result of 
the absence of the skilled and experienced labour essential 
for the proper carrying out of these operations, and the 
defects will probably be overcome if the experiments are 
persisted in and opportunity is taken gradually to train 
natives to do this kind of work. It is satisfactory to note 
that the texture of the leaves was, on the whole, good, 
and that the coarseness typical of many East Indian tobaccos 
was absent. 

Commercial Valuations 

It will be noted that the commercial valuations of 
these samples of tobacco by manufacturers and merchants 
show considerable variation for the same sample. The 
reason is that in the case of tobacco such as this, which 
is on the whole of rather poor quality, two applications 
are possible. It may be used for cheap cigars, if on trial 
it proves ^ood enough for the purpose, but if not, it will 
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be used for “ cutting ’’ into cheap pipe tobaccos. For the 
former purpose it will realise a higher price than for the 
latter. Both the manufacturers who were consulted in 
the present instance considered that certain of the tobaccos 
would do for cigar purposes, and the valuations given 
by one of them are based on that view. The merchants, 
on the other hand, were of opinion that all the tobaccos 
would only be suitable for cutting, and the valuations they 
gave are based on that opinion. 

Taking all the facts into consideration, it seems worth 
while to continue experimental wor-k in Ceylon, since the 
prospects of growing and curing a tobacco suitable for 
export to Kurope are not unpromising. It is essential that 
such experimental work should be prolonged, and that it 
should be conducted under expert supervision, both with 
cigar tobacco and tobacco of the Virginian type. 


NEW GUTTA-YIELDING PLANTS FROM THE 
GOLD COAST 

A PREVIOUS investigation at the Imperial Institute of the 
roots of a species of Salacia from the Gold Coast showed 
that they contained about 8 5 per cent, of a substance 
resembling gutta-percha in physical properties, and as the 
matter was of some interest, a larger supply of the roots 
was requested for further examination. In response to 
this request, specimens of the roots and stems of three 
plants known respectively in the Gold Coast as “ Kplen," 
“ Tetso,” and “Akradekpa” were forwarded for further 
examination, together with botanical specimens. 

Identity of the Plants 

With reference to the identity of the “ Kplen" and 
“ Tetso" plants, it was pointed out by the Director of 
Agriculture that the fruits of both plants are edible and 
very similar in appearance, but that the leaves and stems 
are somewhat different. The "Akradekpa ” plant is quite 
distinct from either of the preceding plants, but resembles 
them in containing a gutta-like material in the roots. 
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The herbarium specimens of the three plants were 
submitted to Kew,. and were identified as follows: 

1. “Kplen,” Salacia sp. 

2. “Tetso” (“Kplen" Ga?), Salacia sp., but distinct 

from the foregoing species. 

3. “ Akradekpa,” or “ Akradefi,” Hippocratea U^clwitschii, 

Oliv. 

In order to determine definitely the identity of these 
Salacias it will be necessary to examine flowering speci¬ 
mens of “ Kplen ’’ and “ Tetso,” and specimens of these 
have been requested from the Gold Coast for this pur¬ 
pose. 

Description of Samples 

' No. I.— “ Roots and stems of ‘ Kplen,’ collected on 
Accra plain.” The roots consisted of long, twisted piecl^, 
varying from | in. to 2 in. in thickness, and covered with 
a brownish-yellow bark. The wood contained thin silky 
fibres of a gutta-like substance. 

The stems consisted of long, thin, greyish-brown 
pieces, varying from J to I in diameter. 

No. 2.—“Roots and stems of ‘Tetso’ (‘Kplen’ Ga?), 
collected from the jungle, Krobo.” The roots resembled 
those of the preceding sample. The stems consisted of 
long pieces, from i to | in. thick, and smooth externally. 
The main stems were greenish-grey, and the branch stems 
brown. 

No. 3.—“Roots and stems of ‘Akradekpa,’ or ‘Akra¬ 
defi,’ collected Krobo.” The roots were in long, twisted 
pieces up to | in. in thickness, some of which were 
covered with a rough, light brown bark, and others with 
smooth bark of deep orange colour. The stems consisted 
of long, thin, smooth pieces, measuring up to i in. in 
thickness. The thicker pieces were brown externally, 
and the thinner pieces black. 

Results of Examination 

The samples were chemically examined, and found to 
contain the following amounts of crude gutta, calculated 
on the roots and stems as received: 
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Roots. 

Stems. 



Per cent. 

Per cent. 

1 . 

“Kplen”. 

. 13*10 

4*47 

2 . 

“Tetso Kplen ” Ga ?) . 

5*02 

2*85 

3. 

“ Akradekpa ”, 

00 

1*94 


The crude gutta was deep yellow, owing to the in¬ 
clusion in it of the colouring matter present in the bark. 
The crude material was therefore purified in order to 
remove the colouring matter and resin, and the percen¬ 
tage of pure gutta, calculated on the roots and stems as 
received, was as follows ; 




Roots. 

Stems. 



Percent. 

Per cent. 

I. 

‘‘ Kplen ” . 

. ii ‘35 

2-10 


" Tetso ” Kplen ” Ga ?) . 

. 3-40 

I 03 

3. 

“Akradekpa” . . . , 

1'22 

051 


The crude gutta from the “ Kplcn ” and “Tetso” 
plants was much lighter in colour than that obtained 
from the " Akradekpa,” but otherwise the products were 
of very similar character. 

It is evident from these results that only the roots 
of “ Kplcn ’’ contain sufficient of the gutta-like substance 
to make its extraction on a commercial scale worth con¬ 
sideration. 

Comnicrcial ValiuUion 

Specimens of the gutta obtained from the " Kplen ’’ 
roots were submitted to two large manufacturing firms 
using gutta percha. One firm reported that the material 
was rather hard and inelastic, and did not become plastic 
on immersion in boiling water. They stated that before 
they could express any opinion as to the value of the 
material they would have to carry out technical trials 
with a sample of at least 28 lb. 

The second firm reported that some use might po-'-^ibly 
be made of the material if it could be placed on the 
market at not more than is. 6d. per lb. The actual price 
would depend on its resistance to oxidation, and they 
stated that in order to determine this it would be neces¬ 
sary to carry out experiments with a large sample of 
the material over a period probably of eight months. 

The Director of Agriculture in the Gold Coast has 
reported that the available supplies of “ Kplen ” roots are 
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not sufficient to justify further commercial action in view 
of the comparatively low value of the gutta. 


FICUS ELASTICA RUBBER FROM SOUTHERN 

NIGERIA 

Three samples of the rubber ol Ficus elastica from Cala¬ 
bar, Southern Nigeria, which had been prepared in 
different ways, were received for examination. The 
samples were as follows: 

No. I. —“Six biscuits coagulated with carbonate ot 
potash, and dried in the smoke of a fire of kernels of Elects 
gninccusis.'' The biscuits were slightly sticky on the surface, 
and had become firmly adherent. The rubber was dark 
brown, clean, but rather weak, tearing easily when stretched. 

No. 2 .—“ Four biscuits prepared without addition W 
carbonate ot potash to latex; rubber dried in smoke of a 
fire of kernels of E. gmneensis." The biscuits were slightly 
sticky on the surface, but they had not become so firmly 
adherent as No. i. The rubber was very similar in 
appearance and properties to No. i, but was stronger 
than the latter. 

No. 3.—“ Five biscuits prepared without the addition 
of carbonate of potash to latex; rubber dried over a fire 
of green wood.” The biscuits closely resembled those of 
sample No. 2. The rubber was more satisfactory in 
physical properties than the other specimens, being 
stronger than No. 2. 

The results of analyses and the values ot consign¬ 
ments of similar character to the three samples are shown 
in the following table: 



No. I. 

No. 3 . 

No. 3. 


Percent, 1 

Pet cent, | 

Per cent. 

Loss on washing (moisture and im- 



\ 

purities) ..... 

••3 1 

i 0-6 

I ‘2 

Composition of dry washed rubber : 



Caoutchouc .... 

896 

92 3 

1 937 

Resin. 

«-4 

6*6 

1 5'4 

ProtDin. 

0-8 

0*8 

0*7 

Ash. 

I’2 

0'3 

0*2 

Value in I/ondon with fine hard Para 



at 4J. id, per lb . 

3i. tg. 

3J. ^d. to 3.T. (id. 
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Conclusions 

The above results indicate that sample i, prepared with 
carbonate of potash, was weaker and also less satisfactory 
in composition than either of the samples 2 and 3, which 
were prepared in a similar manner but without this 
coagulant. It is interesting that the three specimens show 
a progressive improvement in both composition and 
physical properties. Sample 3 was of excellent quality for 
Ficus elastica rubber, the dry material containing 937 per 
cent, of caoutchouc, 5‘4 per cent, of resin, and only 07 per 
cent, of protein. 


“BALATA" RUBBER {FICUS VOGELII) FROM 
NORTHERN NIGERIA 

The sample of this product received for examination at 
the Imperial Institute consisted of four large blocks of 
“ balata,” which were very dirty externally and covered 
with mould. Internally the material varied in colour from 
white to pink, and contained a considerable amount of 
moisture and vegetable impurity. The "balata" was 
rather tenacious, but deficient in elasticity, and was slightly 
sticky. 

The results of an analysis of the specimen were as 
follows: 

Ptr cent. 

Loss on washing (moisture and impurities) . . . 26 0 

Composition of dry washed rubber: 


Caoutchouc.49*2 

Resin.477 

Protein.24 

Ash.07 


The material was valued in Liverpool at is. Sd. per lb. 
(November 1911), the brokers stating that there is a good 
market for block “ balata ” of this kind, and that consign¬ 
ments can be sold almost at any time. They added that it 
is preferable to export the balata in the form of blocks 
rather than to cut it into small pieces, as is sometimes 
done. 

The “ balata ” as received contained a large quantity 
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of moisture and impurities, losing as much as 26 per cent, 
on washing and drying. The appearance and physical 
properties of the material were greatly improved by its 
conversion into crfipe in the washing machine. 

The results of the analysis show that the " balata ” is 
of very resinous composition, the dry material containing 
about equal proportions of caoutchouc and resin. The 
isolated caeutchouc was almost black and exhibited very 
poor physical properties. 

The “ balata" rubber from Northern Nigeria is usually 
stated to be derived from Ficus Vogclii, and the results of 
the analysis of this specimen agree generally with the 
figures previously obtained at the Imperial Institute for 
specimens of the product furnished by this tree in the 
Gambia and Gold Coast (see this Bulletin, 1909, 7 , 260). 


THE RUBBER OF CRYPTOSTEGIA 
GRANDIFLORA 

Samples of the rubber of Cryplostcgia gnindiflora have been 
received recently from India and the Bahamas. 

Sample from Gwalior State, India 

This was an irregular ball of rubber, almost black, and 
containing a little vegetable impurity. The rubber was 
fairly strong, but slightly sticky in places. The sample 


was examined with the following results : 

Per cent. 

Loss on washing (moisture and impurities) . .18-5 

Composition of dry washed rubber : 

Caoutchouc.74-2 

Resin.97 

Protein .. 5 

Ash.46 


The sample was valued at 35. to 35. 6d, per lb. in 
London with fine hard Para at 45. id, per lb. The brokers 
expressed the opinion that there would be a fair sale for 
rubber of this character. If better prepared it would no 
doubt command a higher price. 

This sample of the rubber of C. grandiflora was of 
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very fair quality, and agreed generally in composition with 
specimens of the rubber of this plant from India which 
had been examined previously at the Imperial Institute 
(see this Bulletin, 1907, 6, 371). There is no doubt that 
consignments would be readily saleable in London. 

Samples from the Bahamas 

No. I. —“ From vines 3 and 4 years old.” — A light brown 
translucent biscuit of rubber, the surface of which was 
slightly pitted in places. The rubber exhibited good 
elasticity and tenacity. 

An analysis of the sample gave the following results ; 


Per cent. 

Loss on washing (moisture and impurities) . . . o 6 

Composition of dry washed rubber : 

Caoutchouc.89*2 

Resin.8*2 

Protein.1*9 

Ash .......... o'7 


Rubber represented by this specimen would probably 
realise from 35. \od. to 4s. per lb. in London w'th fine hard 
Para quoted at 4s. per lb. 

The results of the analysis show that the rubber was of 
good quality, containing nearly 90 per cent, of caoutchouc 
in the dry, washed product. The percentage of protein 
and the loss on washing (moisture and impurities) are very 
small. 

No. 2 .—" From vines i year old, the white part of one 
end being latex from an old vine.”—A flat oblong piece of 
rubber, which was fairly light in colour but marked with 
darker patches; it was very moist and white internally at 
one end. 

The physical properties of the rubber were satisfactory. 

The sample was examined chemically with the following 


results: 

Per cent. 

Loss on washing (moisture and impurities) . . . 20 2 

Composition of dry washed rubber: 

Caoutchouc. ^6 8 

Resin. 9 *^ 

Protein. 3 ^ 

Ash.03 
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Rubber represented by this specimen would probably 
realise about 35. per lb. in London with fine hard Para 
at 4s. 4</. per lb. 

This rubber was not as satisfactory in appearance and 
composition as the preceding specimen No. i, and would 
therefore not realise such a good price. The large loss on 
washing was due to the moist condition of the rubber. 

These specimens of the rubber of C. grandiflora 
from the Bahamas were very well prepared and of good 
quality. In composition they were quite equal to the 
specimens of the rubber of this plant from India which 
were examined at the Imperial Institute in 1906 {loc. cit.), 
and they were much better prepared than the latter. 

There is no doubt that if rubber of similar character to 
these specimens can be prepared in commercial quantities 
in the Bahamas it would be readily saleable in London’^t 
satisfactory prices. 


SILK FROM INDIA 

Raw silks have been received for examination at the 
Imperial Institute in recent years from Eastern Bengal and 
Assam, and from Mysore. A description of these products 
and an account of their investigation are given in the 
following paragraphs. 

Samples prom Eastern Bengal and Assam 

No. I.— From Mirganj. This sample consisted of four 
hanks of yellow raw silk, fine and lustrous, and smooth to 
the touch. The thread had been made up by winding 
together about 8 baves (cocoon strands). 

No. 2 .—From Rajshahi. This consisted of two hanks 
of dark yellow raw silk, fairly lustrous, but coarse, and 
harsh to the touch. The thread had been made up by 
winding together about 20 baves (cocoon strands). It was 
somewhat uneven, being very thin and weak in places. 

Both the samples were submitted to the process of 
“ boiling off” with a neutral soap solution. The degummed 
silk thus obtained was in each case of pale cream colour 
and highly lustrous. 
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The results of detailed examination were as follows : 


Moisture in material ns received, on 
drying at 105® C., per cent, . 

Loss in weight on boiling off,” ex¬ 
pressed on the dried material, 

per cent. . 

Diameter of raw silk thread as 
received. 


Diameter of brin (single filament) . 


Sample No. i. 

Sample No. 2 . 

9*1 

9-8 


207 

i8*8 

From 0*0012 to 

From 0*0022 to 

0*0029 > 

0*0045 

mostly about 


0*0015 fo 


0 0020 in. 


From 0*0003 to 

From 0*00025 

0*00055 in. ; 

to 0*0004 5 in.; 

average 

average 

0 00043 in. 

0*00033 in. 


The samples were submitted to a commercial expert, 
who furnished the following report: 

No. I. —This possesses the same characteristics, as 
regards quality of thread, as the Bengal materials known 
as “ Surdah ” silk, “ Rose filature,” etc. ; but it is not nearly 
so carefully reeled as these products. Its great fault is 
that the threads run double in the winding, a condition 
(known in the trade as “manages'') which is most likely 
due to an imperfect system of effecting the croisiirc. The 
probable value of this silk in the United Kingdom would 
be IIS. per lb. (November 1910). 

No. 2. —I'his is an inferior silk, obtained from a lower 
grade of cocoons than sample i, and native-reeled. The 
variation in the size of the thread (18 to 34 deniers) renders 
this material unsuitable for general manufacturing purposes, 
and its value in the United Kingdom at the present time 
would not exceed 8s. per lb. (November 1910). 

These samples, although of somewhat low value, show 
a promise of future success if more modern methods of 
reeling are introduced and if the local industry is organised 
and developed as has been the case in Kashmir. 


Sample from Mysore 

This sample of silk was forwarded to the Imperial 
Institute in July 1910. It was desired to ascertain the 
quality and commercial value of the sample, which repre¬ 
sented silk produced at Bangalore. 



214 BULLETIN OF THE IMPERIAL INSTITUTE 


The sample consisted of twelve double hanks of very 
lustrous, pale yellow, raw silk, which was fine, even, and 
smooth to the touch. The thread had been made up by 
winding together about eleven baves (cocoon strands). 

The sample was “ boiled off” with a neutral soap 
solution, and the degummed silk thus obtained was white 
and highly lustrous. 

The silk was examined in detail with the following 
r(?sults; 

Moisture in material as received (on 
drying at 105* C ), per cent. . . 97 

Loss in weight on “ boiling off” (ex¬ 
pressed on the dried material), per 
cc 7 tt. .257 

Diameter of raw silk thread as received From 0 0015 to o 0029 in.; 

average, about o’oo22 in. 

Diameter of brin (single filament). . From 0 0003 to 0 0005 in.; 

average, o’ooo37 in. 

The silk was submitted for technical trials to a firm of 
experts, who reported that it was of very satisfactory 
quality, and of fairly regular size, averaging about 
16-20 deniers, but that it was oozy and rather streaky. 
The material wound well, but was rather soft, and was 
found to be more suitable for weft than for warp. The 
experts added that the sample was of better quality than 
the ordinary Bengal silks, but was not equal to those of 
China and Japan. 

The exact value of this silk could only be determined 
by carrying out trials on an entire bale. At the present 
time, however, such material would probably realise about 
135. 6 it per lb. in the United Kingdom (June 1911). 

This silk from Bangalore is of very promising quality, 
and consignments of similar or of better material would be 
readily saleable in the United Kingdom. 


COTTON AND SISAL HEMP FROM PAPUA 
(BRITISH NEW GUINEA) 

Samples of ginned cotton and Sisal hemp from Papua 
were received at the Imperial Institute during 1911 and 
were examined with the following results: 
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Cotton 

This was of the Caravonica variety, and had been grown 
at the Government Experiment Station, Rigo. 

It was clean, fairly lustrous, rather harsh, cream- 
coloured, and free from stains. The cotton was of good 
strength and varied in length from ri in. to 2‘i in., 
but was mostly from 16 to r8 in. The diameter ranged 
from o'ooo6s to o’ooogs in., with an average of 
o’ooo 83 in. The fibres were well developed and highly 
twisted. 

The sample was valued at iCk/. per lb. with “good” 
moderately rough Peruvian at 8'2sd per lb., and “ good ” 
rough Peruvian at 9^/. per lb. 

This cotton was of excellent quality and rather longer 
than any sample of Caravonica cotton previously examined 
at the Imperial Institute. It was of a somewhat rough, 
woolly character, and would find a commercial use in 
admixture with wool for the manufacture of the so-called 
“ union ” yarns. 

Sisal Hemp 

This sample was also grown at Rigo. It consisted of 
clean, lustrous, straw-coloured fibre, generally' well pre¬ 
pared and of very good strength. The length varied from 
4 to 5 ft. 

It gave the following results on analysis, which are 
compared with those for East African Sisal hemp : 



Piesent 

Sisal hemp from 
the East Africa 


sample. 

Protectorate. 


ccfi/ 

Pt'f CCfi/. 

Moisture .... 

9*1 

I ri 

Ash . . . . 

0'6 

1*0 

a-Hydrolysis, loss . 

. 9 0 

II 2 

^ Hydrolysis, loss . 

. 117 

14 I 

Acid punlication, loss 

1-2 

23 

Cellulose. 

• 799 

782 


The fibre was valued at ;^25 per ton with best Mexican 
Sisal hemp at about £26 per ton. 

In chemical composition and behaviour the fil)re com¬ 
pares very favourablj^ with Sisal hemp from the East 
Africa Protectorate previously' examined at the Imperial 
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Institute (this Bulletin, 1909, 7 , 160) ; it was less affected 
by the action of hot dilute alkali (as shown by the a- and 
;8-hydrolysis), and was somewhat richer in cellulose than 
the latter fibre. 

The fibre was of excellent growth, but in parts the 
sample showed evidence of imperfect preparation, which 
appeared to have been due to some defect in the machinery 
employed. 


FIBRES FROM INDIA 

Samples of Sisal hemp and tow, and fibre from a species 
of Si(/a, were received from Eastern Bengal and Assam in 
September 1911, and are described below. 

Sisa/ Hemp 

No. I. —“Sisal hemp, machine-cleaned and brushed." 
This was clean, well-prepared fibre, almost white and of 
good lustre. It was of very good strength, and varied in 
length from 3 ft. 6 in. to 4 ft. 6 in. 

It gave the following results on anal^^sis, which are 
compared with those for East African Sisal hemp examined 
at the Imperial Institute in 1908 (see this Bulletin, 1909, 
7 , 160): 



Firsent 

Sisal hemp from 
the Eaat Africa 


sample. 

Frotectorate. 


r <.'«/. 

J^rf ctnt 

Moisture .... 

. 8*9 

I ri 

Ash. 

. 0-8 

ro 

a Hydrolysis, loss 

. . 78 

1 1*2 

/3* Hydrolysis, loss . 


141 

Acid purification, loss 

• 07 

23 

Cellulose.... 

b 

00 

78 2 


The fibre was valued at ;^25 per ton in London, with 
best Mexican Sisal at about £22 per ton and the best 
grades of East African Sisal at ;^24 to £26 per ton. 

In chemical composition and behaviour this sample 
compares very favourably with the Sisal hemp from the 
East Africa Protectorate. It suffered comparatively small 
loss when boiled with dilute alkali (o- and ;S-hydrolysis), 
yielded a high percentage of cellulose, and would doubtless 
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make good, serviceable cordage. Commercial experts to 
whom the sample was submitted stated that it was about 
the best specimen of Indian Sisal they had seen. 

No. 2.— ' Sisal hemp, machine-cleaned and brushed.” 
This also consisted of clean, well-prepared fibre, which was 
almost white and of good lustre, but rather soft. The 
individual strands presented a flattened appearance. The 
fibre was of good strength and from 4 to 5 ft. in length. 
It gave the following results on analysis : 


Moisture. 

Per cent. 

9*2 

Ash. 

0-8 

a-Hydrolysis, loss 

. 8-6 

/3-Hydrolysis, loss 

. 10-5 

Acid purihcation, loss . 

0-6 

Cellulose . . . . . 

• 803 

It was valued at £21 per ton 

in London, with best 

Mexican Sisal at about £22 per ton and the best grades of 

East African Sisal at £20, to £26 per 

ton. 

This fibre resembled No. i very closely in chemical 

behaviour and composition, but was softer, finer, and not 

quite so strong. 


No. 3.—“ Brushed Sisal hemp.' 

Fairly clean fibre. 

slightly darker in colour and somewhat finer than samples 

I and 2. rhe strength was fairly 

good, and the length 

varied from 4 ft. G in. to 5 ft. 

I'he fibre gave the 

following results on analysis : 



Pci cent. 

Moisture . . . . . 

, 10-3 

Ash. 

. 1-9 

a-Hydrolysis, loss 

. ii '3 

/3-Hydrolysis, loss 

. 17*9 

Acid purihcation, loss . 

• 3*9 

Cellulose . . . . . 

. 75*4 


The sample was very similar to Mexican Sisal in colour 
and texture, and was valued at £22 per ton in London 
with the Mexican fibre at the same price and the best 
grades of East African Sisal at £2^ to £26 per ton. 

This sample was not so good as Nos. 1 and 2, and did 
not compare very favourably with the sample of East 
African Sisal (see p. 216), either in general character and 
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appearance or in chemical composition and behaviour. 
The fibre was, however, of good saleable quality. The 
colour would probably be improved if the fibre after ex¬ 
traction were washed and exposed to the sun. 

Sisal hemp of the quality of these three samples would 
be readily saleable in Europe in large quantities for cordage 
manufacture. 

No. 4.—“ Sisal tow.” This sample consisted of fine, 
white, tangled fibre of good strength. In length it varied 
from I ft. t® 2 ft. 6 in., but was mostly about i ft. 6 in. 

The tow was valued at from ;^Ji3 to £1^ per ton in 
London (November 1911). 

Sida Fibre 

No. 5.—“ Fibre of Sida sp.” This was well prepartjd, 
clean fibre, of pale straw colour, very soft and silky, and 
of good lustre. The sample was free from root-ends. It 
was of fair strength, and from 6 to 8 ft. long. 

It gave the following results on analysis, which are 
compared with those for similar fibres from India examined 
previously at the Imperial Institute; 




Present 

Snia thomhtfohn 

“ Extra One ” 



sample. 

fibre liom India. 

Indian Jute. 



Per a nt. 

Pft (eut. 

tent. 

Moisture . 


. 10’2 

9*4 

9-6 

Ash .... 


. 0-5 

0-4 

07 

n-Hydrolysis, loss 


. 65 

73 

9 J 

/ 3 -Hydrolysis, loss . 


. 90 

10-4 

13* 

Acid jjurification, loss 


. o'5 

0-8 

2*0 

Cellulose . 


. 75'<^ 

755 

77 7 


It was valued at about ;^3o per ton in London with 
“first native marks” Calcutta jute at £20 per ton. 

In chemical composition and behaviour this Sida fibre 
closely resembled the S. rhombifolia fibre previously re¬ 
ceived from India (see this Bulletin, 1908, 6, 211). 

It showed less loss on treatment with alkali (hydrolysis) 
and acetic acid (acid purification) than the sample of “ extra 
fine” Indian jute, but did not yield quite so high a 
percentage of cellulose. It was of excellent appearance, 
but was not quite so strong as ordinary jute. 
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This fibre is comparable with the very finest Calcutta 
jute, and would be readily saleable in large quantities in 
Europe. 

UTILISATION OF CJESALPINIA DICYNA 

C^SALPiNiA DiGYNA is a thomy, scandent shrub, found 
plentifully in a wild state in many parts of Burma and in 
Bengal and Assam. It occurs chiefly on level ground, 
especially on waste land near villages and in hedgerows, 
where the soil is of a sandy character. The plant avoids 
land which is saturated during the rains. 

When fully grown the shrub reaches a height of about 
10 ft. The leaves arc similar to those of the tamarind, 
but the pod is smaller, from ij to 2 in. long, and from § to 
f in. wide, with thick margins. Each pod contains as a 
rule two nearly black pea-like seeds, between which the 
pod is constricted. 

The value of C. digyna (“Teri") pods as a tanning 
material appears to have been discovered first in the 
year 1847. A short account of the experiments carried 
out at that period is given in the Indian Agricultural Ledger 
for 1899, No. 9. The question of the commercial utilisation 
of the pods appears, however, to have been left in abeyance 
for many years. 

In 1893 the Officiating Reporter on Economic Products 
at Calcutta instituted an inquiry into the matter, and 
arranged for the submission of three samples to the 
Imperial Institute for e.xamination. A report which was 
furnished to the authorities in India on the results of this 
investigation is quoted in the Agricultural Ledger referred 
to above, and also in Technical Reports and Scientific Papers 
(Part I. p. 192), published by the Imperial Institute in 1903. 
Two further samples were forwarded to the Imperial 
Institute in 1900, and the results of their examination are 
also given in the latter volume, p. 193. A sixth sample 
was examined at the Imperial Institute in 1903. 

The results of the examination at the Imperial Institute 
of the various samples are as follows (the analytical figures 
refer to the pod-cases freed from the seeds): 

IS 
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Results of Analysis 


Sample. 

Place of origin. 

Moisture 
in material 
as received. 

1 

Tannin 
in dried 
material. 

Total soluble 
matter in 
dried material. 

Ash. 



Ptr cent. 

Per cent. 

■ 

Per cent. 

Per cent. 

I 

Burma 

n 07 

53«2 

697 

2*28 

2 

Burma 

10-93 

53’86 

70-4 

376 

3 

Assam 

II -4 

59‘89 

742 

184 

4 

Assam 

1372 

45'45 ; 

644 

230 

5 

Burma 

1317 

59 5 1 

826 

210 

6 

Burma 

10-8 

1 

54'5 

730 

278 


From the above results it is clear that the pod- 
cases of C. digyna contain a high percentage of tannin. 
Technical trials which were arranged for by the Imperial 
Institute showed that the material was suitable ^for use 
by European tanners, and enquiries which were received 
after the publication of the first report indicated that th<re 
would be a good market for the pod cases if they could 
be exported from India in large and regular quantities. 

Under these circumstances the Indian authorities were 
asked to ascertain the quantity of C. dig)>na pods available 
for export. As a result of numerous enquiries instituted 
by the Forest Department the following estimates, which 
relate to the whole pods including the seeds, were obtained: 

(1) The Officiating Conservator of Forests at Maymyo, 
Burma, reported that it was estimated that some 10,000 lb. 
of C. digyna pods could be delivered by rail at Rangoon at 
Rs. II per 100 lb., i.e. about Rs. 240 {£\6) per ton, and a 
further 6,000 lb. or more could probably be delivered by 
river steamer at a similar price. 

(2) I he Divisional Forest Officer in the Minbu division 
of Burma estimated that about 40,000 lb. of the pods could 
be placed on the market at Rs. 75 (;^s) per ton. 

It will be seen that the above estimates are widely 
different. The enquiries indicated that the wild pods 
could only be collected in small quantities and at an 
excessive cost, and that consequently an export trade 
could only be established by cultivating the plant on a 
large scale. 

A small quantity of about 600 lb. of the whole pods was 
collected in 1908 by the Deputy Conservator of Forests 
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at Pyinmana, Burma, and a sample was forwarded to the 
Imperial Institute. The sample was submitted to an 
English firm of tanners, who had expressed interest in 
C. digyna, and they offered to purchase the total quantity 
at the rate of ;{;i8 per ton in London. This was eventually 
agreed to by the Indian authorities, who, however, stated 
that the whole pods could not be profitably exported at less 
than £22 per ton in London. The latter price, however, 
included a Government Royalty of about £'8 per ton. 

The firm found the pods to be of excellent quality, and 
stated that if the price were reasonable they were prepared 
to buy up to as much as 5 tons weekly. They added 
that the commercial use of the pods would depend upon 
their price as compared with such materials as quebracho, 
myrabolans, and sumach. 

Quite recently an experimental consignment of the 
whole pods was sold in London at £12^ per ton. 

The experimental cultivation of C. digyna has been 
suggested by the Imperial Institute to the Indian authorities 
on various occasions, and the attention of Indian planters 
was called to the commercial value of the pods by a notice 
inserted in the Indian Trade Journal for 1910, p. 356. It 
is therefore possible that in the future regular supplies of 
the pods may be available for export. 

As practically all the tannin is contained in the pod- 
cases or husks it would be necessary to separate the seeds, 
and export the husks only. In some trials made on a small 
scale at the Imperial Institute it was ascertained that the 
centrifugal palm nut cracker already referred to in this 
Bulletin (1909, 7 , 386) could be used for this purpose, 
but large-scale trials are required before the machine can 
be definitely recommended. The seeds would afters ards 
have to be picked out by hand. 

In view of the fact that a very large quantity of seeds 
would be available if the pods were used commercially 
for tanning purposes, investigations have been made as 
to the possibility of utilising them. 

The seeds are dark greenish-brown in colour, almost 
spherical, and average about i cm. in diameter. They 
were found to consist of equal parts of kernels and shells. 
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Specimens obtained from a sample of pods from Burma 
were examined at the Imperial Institute with the following 
results: 



Kernels. 

bhells. 

Entire Seed. 


Sample as 
leccived. 

Expressed 
on di led 
material. 

Sample as 
received. 

hxpiessed 
4)11 dried 
material 

Sample as 
leceived 

Expressed 
on dried 
material. 


Pei cent. 

Per cent. 

Per lent. 

Pa cent. 

Per Cl nt 

Per cent. 

Moistuie 

5-96 


10-12 


8*04 


Pibre . 

I 52 

I 62 

20*40 

22*69 

10*96 

12*20 

Fat . . . 

25-90 

27’54 

0*61 

0*67 

13 2S 

14*01 

Piotfin 

14 ^3 

1576 

3 'o8 

3 26 

896 

10 51 

Cane sugar 

777 

8 IS 

— 

— 

3’88 

4 21 

Ash . 

Starch, etc. (by 

2 96 

3 ‘i 5 

2 76 

3 08 

2*86 

2*96 

difference) 

41*06 1 

4378 

c^ 

0 

0.. 

70 30 

' 47 ' 9 '; 

56II 

riiosphonc anhy¬ 




1 

1 

1 

1 

dride (included 
under ash) . * 

I *28 

1-36 

0 13 

1 , 

1 0 16 

0 

0 


Nutrient ratio 

I • 7*3 

I : 7-7 

I 20 7 

1.21 g 

I 9*2 

1 1.8 8 

Nutrient value . 

123*2 1 

131*0 

685 

1 75 I 

91 *2 

] 103 0 


Samples of the seeds were submitted to commercial 
firms to determine their suitability for feeding purposes. 
It was reported that the hard shells could not be re¬ 
moved without breaking the kernels, and that in order 
to utilise them it would be necessary to grind the whole 
seeds very finely so as to avoid the risk of danger from 
angular pieces of the shell. The finely ground seeds, 
mixed with a cheap ground pulse, might be used for 
feeding purposes in India, but they would not pay for 
export. 

Since the kernels contain only about 26 per cent, of 
oil, or about 13 per cent, expressed on the whole seed, 
it is very unlikely that the oil could be profitably ex¬ 
tracted unless the seeds were obtainable at a very low 
price, especially as owing to the hard nature of the shell 
the residual “ cake ” would be unsuitable for use as a 
cattle food. 
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OIL-SEEDS OF TELFAIRIA RED AT A 

From time to time enquiries are received at the Imperial 
Institute regarding the utilisation of Telfairia seeds, the 
kernels of which are rich in oil, and are stated to be 
available in quantity in various parts of East Africa. The 
following is a summary of the information available on 
the subject. 

The plant T. pcdata is a perennial climber, belonging 
to the natural order Cucurbitaceee. It is indigenous in 
Eastern Africa, Zanzibar, and Pemba. 

The kernels of the seeds are stated to be used by 
natives in tropical Africa both as a food-stuff and as a 
source of edible oil, and from time to time the suggestion 
has been made that the seeds might be exploited com¬ 
mercially in Europe as an oil-seed. 

The following analysis of the seeds has been published 
by Gilbert (see Sadebeck, Die Kultiirgewachsc dcr deutschen 
Kolonicu and i/iir Erzeugnisse, Jena, 1899, p. 245); 


Moisture 



Pvt rvttt. 

, 656 

Ash . . 



2-04 

Oil 



. 36*02 

Piotein 



• lot’s 

\\’'ooc]y fibre 



■ 7-30 

Nitrogen-free extractive matter . 


. 2S45 


A sample of the seeds from Zanzibar was recently 
received for examination at the Imperial Institute. They 
were flat, irregularly circular in shape, and about to 
il in. thick. The single seeds averaged 4^9 grams in 
weight. 

The seeds consisted approximately of fibrous husk 
II per cent., shell 38 per cent, and kernel 51 pier cent. 
A previous investigator has recorded 7, 33, and 60 per 
cent of fibrous husk, shell, and kernel respectively. The 
kernels yielded 569 per cent, of viscous, slightly reddish- 
brown oil. Previous observers have recorded yields of 
60 to 64 pier cent. 

The oil extracted from the kernels was examined with 
the following results; 
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ic“c 

Specific gravity at 

15^- 

Acid value' 

Saponification value ' 

Iodine value, per ce 7 it. 

‘ Milligi’ams of potassium hy dioxide required per gram of oil. 

The fatty acids of the oil are stated to include stearic, 
palmitic, and telfairic acids, and an unidentified hydroxy- 
acid of the formula 

The expressed oil belongs to the class of non-drying 
oils, and is stated to possess a pleasant, slightly sweet 
taste. It would be suitable for soap manufacture, but the 
possibility of preparing an edible oil from this source 
seems to depend on the discovery of a cheap and efficient 
method of husking the seeds, since the husks contain a1^ 
intensel)’’ bitter substance. The oil-cake remaining after 
pressing the oil from the kernels could probably be used 
as a cattle food. The cake left after pressing the unhusked 
seeds would, however, be unsuitable for this purpose, owing 
to the bitter constituent present in the husks. 

The removal of the husk presents considerable diffi¬ 
culty owing to its tough and fibrous nature, and the process 
of shelling by hand is long and laborious. A German 
syndicate of soap and candle makers at Mannheim is stated 
to have investigated the commercial possibilities of these 
seeds, and to have expressed the opinion that until a 
machine has been invented for rapidly and cheaply decorti¬ 
cating them it would be inadvisable to place consignments 
on the European market. 

The statement has been made that consignments of these 
seeds have been sold from time to time in Continental 
markets, and for that reason enquiries have been made by 
the Imperial Institute in this country, at Marseilles, and at 
Hamburg, as to whether there is now any import trade 
in the seeds. The results of these enquiries show that 
the seeds do not come on the English market, but they 
have been offered at Marseilles, although never in com¬ 
mercial quantities. The price asked at Marseilles for the 
unshelled seeds was 30 francs per 100 kilos., but no busi- 


Present sample 
from Zanzibar. 

0-919 

26 

196 

89 


Figures previously 
lecorded by 
various observers. 

0*915 to 0-9185 


0’34 

1865 

842 


2-44 

202 

100-7 
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ness resulted ; whilst the husked seeds (kernels) were also 
offered there some years ago without success. None 
of the firms with whom the Imperial Institute has been 
in communication had any knowledge of a machine suit¬ 
able for the purpose of decorticating the seeds. 

It appears that samples of the seeds of T. pedata, 
and also of T. occidentalis from West Africa, are received 
from time to time at Hamburg, but the seeds are not im¬ 
ported there in commercial quantities. No market quota¬ 
tion for the seeds is available at Hamburg, and no machine 
for the satisfactory decortication of the seeds is known 
there. 

The position with regard to the.se seeds may be summed 
up as follows. They are known to yield a fair quantity of 
oil which could be used commercially. There is a diffi¬ 
culty in making use of them in this way, owing to the 
fact that the husks contain an intensely bitter substance, 
which (i) prevents the use of the oil obtained from them 
for edible purposes, and (2) renders the press cake un¬ 
suitable for feeding purposes. This difficulty could be 
met, as it is in other cases, by shelling the seeds, but 
unfortunately there is at present no machine available for 
this purpose, and shelling by hand, even with native 
labour, appears to be expensive. In spite of these diffi¬ 
culties small consignments of the seeds have been offered 
from time to time in Europe, but there is no evidence that 
these have amounted to more than experimental shipments, 
and it is clear that there is no regular market for the 
seeds. 

In the event of the above-mentioned difficulties being 
overcome, it should be observed that oil-seed crushers are 
generally unwilling to take up a new oil-seed unless it is 
obtainable regularly in large quantities, and so far -as can 
be ascertained at present no large regular supply of Tel- 
fairia seeds could be guaranteed even if it were found 
possible to use them. 
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LOPHIRA OIL-SEEDS FROM WEST AFRICA 

In previous numbers of this Bulletin (1908, 6, 243, 366) 
oils derived from the seed-kernels of Lophira alata from 
Sierra Leone and Sudan were described, and it was shown 
that the oil was suitable for soap-making, and was worth 
a little more than cotton-seed oil. A further large con¬ 
signment of the kernels has been received recently from 
Sierra Leone, and the results of chemical examination are 
given below. A sample of the seeds of another species, 
L. procera, from the Gold Coast, has also been received, 
and from the results of the examination of the oil now 
published it will be seen that it closely resembles that 
yielded by L. alata. 

L. ALATA Kernels from Sierra Leone 

This consignment of L. alata kernels was received 
in September 1910. They had been obtained from seed 
collected in the Karene district of the Sierra Leone Pro¬ 
tectorate. 

The consignment, which consisted of 112 bags, each 
containing two bushels of kernels, was forwarded to a large 
firm of oil-seed crushers in Liverpool, who had undertaken 
to carry out technical trials with the material. 

Results of Examination 

The oil-seed crushers reported that the kernels contained 
about 40 per cent, of fat, which agrees with the figures 
obtained for the previous samples from Sierra Leone ex¬ 
amined at the Imperial Institute {loc. cit. p. 245). After a 
number of trials to determine the best method of extract¬ 
ing the fat on a commercial scale, the kernels were crushed, 
and samples of the fat and of the residual cake were 
supplied to the Imperial Institute for detailed investiga¬ 
tion. 

(i) Fat .—The sample consisted of a clean, pale buflf- 
coloured solid fat, having a slight, but not unpleasant, 
odour and taste. It was examined with the following 
results, compared with those recorded for previous samples 
of L. alata fat: 
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Present 

sample. 

Previous samples ex¬ 
amined at the 
Imperial Institute. 

C -r u . 100 ° C. 

Specific gravity at j • 

0-859 

_ 

40° C. 

** *’ 4 ^C. • • • • 

— 

0'90i 6 to 0'9044 

Acid value *.i 

26*0 

25-9 ,, 48'o 

Saponification value ‘ . . . . | 

i88*9 

1807 ,, i83'3 

Iodine value, per cent. . . . . i 

68-0 

69-8 ,, 72-5 

Titer test . 

45 '-C. 

47 ' 5 ° .. 49° C. 

Unsaponifiable matter, 

2*5 (approx.) 

o‘5 ,, o'86 


‘ Milligrams of potash for i gram offat. 
- Solidifying point of fatty aads. 


The present sample of fat, therefore, resembles the 
specimens extracted at the Imperial Institute in 1908 
{/oc. cit. p. 244). 

(2) Cake .—This material was forwarded to the Imperial 
Institute in the form of rectangular cakes, of chocolate- 
brown colour, and presenting a mottled appearance in¬ 
ternally when broken. The taste was bitter and strongly 
astringent, indicating that the material would be unsuitable 
for feeding purposes and could only be utilised as a 
manure. 

The cake was analysed with the following results, 
expressed on the material as received at the Imperial 
Institute: 




Pet a tit. 

Moisture 


. 850 

Ash 


■ 4'4S 

Nitrogen 


• I ^"^7 

The ash contained : 


Pet cent.' 

Potash 

K ,0 

. 191 

Lime 

CaO 

. 018 

Magnesia 

MgO 

► • • 0 ’ 3 c> ■ 

Phosphoric acid 

PA 

. 051 


’ Expressed on the cahe. 


These results indicate that L. alata cake is suitable for 
use as a manure, but is of rather lower value for the purpose 
than castor seed cake, rape seed cake, cotton seed cake, and 
similar materials. 
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Commercial Valuation 

(1) Fat.—L. alata fat is suitable for soap-making, 
and the firm of oil-seed crushers who expressed the present 
sample ascertained that its value for the purpose would be 
about the same as that of palm oil, viz. about £2,0 to £i\ 
per ton in Liverpool (November 1911). 

The fat was submitted to two firms with a view to ascer¬ 
taining its suitability for edible purposes, but in both cases 
the report was unfavourable owing to the taste and the high 
acid value of the material. The oil-seed crushers also con¬ 
sidered that the cost of sufficiently refining the fat would 
preclude its use in this way. 

(2) Cake .—The oil-seed crushers stated that this material 
closely resembles shea nut cake, and they considered that 
it would have a similar value, viz. about £i per ton ^n 
Liverpool (November 1911). This value is rather above 
the average; the price fluctuates between this and 455. 
per ton. 

(3) Decorticated seed .—The oil-seed crushers reported that 
the decorticated seed (kernels) with which they carried out 
the experiments contained about 40 per cent, of oil, and 
on this basis they valued the kernels at about £10 per 
ton c.i.f Liverpool (October 1911). 

It is clear from the foregoing results that the decorti¬ 
cated kernels of L. alata should find a ready market in 
Europe as a source of oil for soap-making, and that the 
cake left after expression of the fat could be utili.sed as 
a manure. 

“Kaku” Sheds {L. PRote.KA) from the Goi.d Coast 

A sample of “ Kaku " seeds {L. procera) collected at the 
Agricultural Station, Tarquah, was received for examination 
at the Imperial Institute in April 1911. 

The seeds were roughly conical, each containing a single 
kernel. The shells were reddish-brown, thin, fibrous, and 
easily broken; the kernels were soft, and white to brown 
in colour internally. 

'The -seeds consisted of shell, 25 per cent.; kernel, 75 per 
cent. The average weight of a single seed was about 
0 83 gram, and of a kernel about 0 62 gram. 
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The kernels yielded 55 3 per cent, of cream-coloured, 
solid fat, and they contained 87 per cent, of moisture. 

The fat was examined chemically, with the following 


results : 

Specific gravity at ^ 

Acid value * . . . . 

Saponification value ^ 

Iodine value, pe 7 ‘ cc 7 it. 
Unsaponitiable matter, per cent. 


0859 

I r6 
190 
60 
0-8 


‘ See note on p. 227. 


The kernels of these seeds of L. procera yield a larger 
percentage of fat than those of L. alala, but the fat from 
both kinds of seed is of a similar character. 

A sample of the L. procera kernels was submitted to a 
large firm of oil-seed crushers for technical trials. They 
reported that the fat would be suitable for soap-making. 
The residual cake has a bitter taste, and would conse¬ 
quently be of no value as a feeding stuff; it could be used 
as a manure, but as it contains only 3^ per cent, of ammonia, 
it would not be worth more than about 355. per ton for this 
purpose. 

On the above basis the firm valued the decorticated 
kernels of Z.. procera at about £\2 per ton delivered in 
Liverpool (February 1913). 


OILS AND OIL-SEEDS FROM HONG KONG 

A NUMBi'.R of samples of oils and oil-seeds were received 
amongst other products from Hong Kong, in jul}" 1911. 
The results of their examination and commercial valuation 
are given below, and samples of the different products 
may be seen in the Hong Kong Court in the P tblic 
Exhibition Galleries of the Imperial Institute. 

Ground Nut Oil 

Four samples of ground nut oil were received. 

No. I.— This oil is said to be imported from the Hoifung 
district of Kwantung Province, and it is stated large 
quantities are already being exported to San Francisco. 
The oil was pale yellow, and slightly cloudy. 
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No. 2 .—This oil is said to be produced at Ping-chau, 
an island within the Hong Kong New Territories. 

The sample consisted of pale yellow, clear, bright oil. 

No. 3.—This oil is said to be imported from Shanghai. 
It was yellowish in colour, rather darker than sample 
No. 2, and slightly cloudy. 

No. 4.—This oil, which is said to be imported from 
Chinkiang, was pale brownish-yellow and slightly cloudy. 

A small quantity of brown sediment was present in all 
four samples of oil. 

The results of examination and commercial valuation 
of these oils are shown in the following table ; 


j c C® (2 

Specific giavity at o/ 
*5 5 ^ 

Acid value ‘ . 

Saponification value ’ 

Iodine value, pei cent. 

\zi\\xe per ion m London, 
with finest ground nut 
oil at ^■38 to ^'45 per 
ton (Feb 1912). 


No I 

No 2. 

No 3. 

1 No. 4. 

0*916 

0*919 

0 919 

0^0 

9*4 

3 2 

33 

1 7-4 

190 5 

190 5 

i ^^9 5 

1890 

877 

99*4 

992 

1 1001 

1 

^^30 less 2^, 1 
pel cent. . 
discount. 1 

/29 less 2 
discount. 

\ pei cent. 

£2^6 less 2-*, 

' per (tut, 

1 discount. 

1 


‘ Mtlhgram^ of potassium hycboxidt pe) gtani of oil. 


“ Tai Fung Chi Yau ” Oil 

This oil, which is said to be produced in Kwangsi 
Province, was cloudy, yellowish-brown in colour, and 
became semi-solid on standing. 

The results of chemical examination of the oil are 
shown in the following table : 


Specific giavity 
Acid value *. 
Saponification value ’ 
Iodine value,. 


Present s™ple I Oil of 

oaiitnia 


~ I 

0*956 at 15 ' o 927 at 25^C. 

376 I 

192*0 199-6 

865 I 152*0 


“ Lukrabo " oil 
fiom HxdtioctiipiiH 
atiihiltuiuiti i 4 \ 


o 952 at 2 5°C. 

20S O 
825 


' a/ns of potassium hydro \ tde pi r am oj oil 


According to information supplied by the Superin¬ 
tendent of the Botanical and Forestry Department in Hong 
Kong, this oil is said to be derived from Gynocardia odorata. 
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The foregoing results, however, show that it does not 
resemble the oil of G. odorata (Power and Barrowcliff, 
Trans. Chem. Soc. 1905, 87 , 898), but is more like that 
of Ilydnocarpus anthclminticus (“ Lukrabo ” oil), which is 
known, according to Power and Barrowcliff, as “ Ta fung 
tsze” (Trans. Client. Soc. 1905, 87 , 893). The present sample, 
moreover, is optically active, whereas Gynocardia oil is not. 
The oil under report thus appears to be derived from 
Hydnocarpus anthclminticus, or possibly some closely allied 
species. In the United Kingdom the oil would only be 
suitable for soap-making, and it is not worth consideration 
for this purpose' unless large quantities are available. 
Hydnocarpus oils were recently imported to Europe, and 
unfortunately used for the preparation of edible fats, and 
gave rise to several cases of poisoning (see this Bulletin, 
1911, 9 , 406). 

Soy Beans 

Four varieties of soy beans were received, as follows : 

No. I. —“White Bean,” known locally as “ Pak tau.’’ 
This sample consisted of large, clean, plump, rounded seeds 
of pale yellowish-brown colour. A few of the seeds were 
attacked by weevils. 

The seeds yielded i8'i per cent, of oil, which had the 
usual characteristics of soy bean oil 

The beans were submitted to a firm of oil-seed crushers 
who valued them at about ;iS'8 per ton, net cash, at any 
English port (P'ebruary 1912), and to a firm of brokers, who 
described them as of similar quality to beans received 
from Southern Manchuria and also valued them at £8 per 
ton (February 1912). 

No. 2 .—“ Green Bean,’’ known by the Chinese as “ Tsing 
tau.” These were fairly large, rounded beans, of- a pale 
greyish-green colour externally and 3'ellowish within. 
Some dirt and a few foreign seeds were present in the 
sample. They yielded i7'9 per cent, of normal soy 
bean oil. 

The beans were submitted to a firm of oil-seed crushers, 
who valued them at ;((8 per ton, net cash, at any English 
port (February 1912), and to a firm of brokers, who 
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classed them with beans from Harbin, and valued them 
at 175. 6d. per ton (February 1912). 

No. 3.—“ Yellow Bean." These beans were somewhat 
small, round, and yellowish-brown in colour. A good 
many damaged and shrivelled beans were present in the 
sample, as well as some dirt. They yielded i6’6 per cent, 
of normal soy bean oil. 

The sample was submitted to a firm of oil-se^d crushers, 
who pointed out that a considerable number of the beans 
were split, and that a good deal of damage had been done 
by maggots. The firm valued the beans at about 155. 
per ton, net cash, at any English port (February 1912), 
adding that in bulk they would probably arrive in better 
condition and would then realise the same price as the 
sample of “white" beans, No. 2. A firm of brokers 
described them as of fair quality and worth £7 17s. M. 
per ton (February 1912). 

No. if .—“ Black Bean." This sample consisted of flat 
beans, with black skin and yellow endosperm. Some 
impurity was present in the form of foreign seed and 
dirt. The yield of oil in this case was ij'i per cent. 

The somewhat low percentage of oil yielded by these 
beans, and the black colour of the seed-coat, make them 
less valuable than the preceding samples of “ white," 
“green," and "yellow" beans, and they were valued by the 
firm of oil-seed crushers who examined the previous samples 
at £7 105 . per ton (February 1912). A firm of brokers 
valued them at about £7 125. Grtf. to £7 155. per ton 
(February 1912). 

A firm of oil-seed crushers to whom the samples of soy 
beans were submitted stated that the amount of moisture 
present was in all cases just over 8 per cent., which is con¬ 
siderably less than that in the Manchurian beans commonly 
imported into Europe. These Hong Kong beans would 
undoubtedly be preferred from this point of view, and 
there would also be less risk of damage during transit 
than in the case of beans containing a higher percentage of 
moisture. 
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Soy Bean Oil 

This was a clear, brownish-yellow oil, which furnished 
the following results on examination : 


i5i;°C 

specific gravity at —57, 

155^ 

Acid value ^ 
Saponification value * 
Iodine value, per cent. 


0924 

2-5 

I93'8 

1300 


‘ Millip'ams of potassium hydroxide per gram of oil. 


The sample was submitted to a firm of oil merchants, 
who valued it at £21 55. per ton, in Hull, as a normal soy 
bean oil. Brokers valued it at 235. 6d. per cwt. in London, 
packed in cases (February 1912), adding that it represented 
the finest quality of Hong Kong soy bean oil. 


Hemp Seed 

This was a sample of small, greyish seeds with the 
usual appearance of hemp seed. A number of the seeds 
had been attacked by insects, and the sample contained 
over 2 per cent, of foreign grains, dust, etc. 

The hemp seed, freed from the foreign grains, etc., 
yielded 28’2 per cent, of liquid yellowish-green oil, as 
against 30 per cent, obtained from hemp seed of average 
commercial quality. 

The seed was submitted to a large firm of oil-seed 
crushers, who reported that it was dull, dirty, and small, 
and generally rather poor in quality, whilst the yield of 
oil was low, and the percentage of woody fibre high. 
They valued the sample at not more than £8 5s. per ton 
in Europe (February 1912), against £g to £9 los. for 
ordinary good hemp seed. A firm of brokers stated that 
the seed was of inferior quality to that imported from 
Manchuria, and yielded less oil, and valued it at not over 
;C9per ton for crushing purposes (February 1912), adding 
that a limited quantity might be sold for bird feeding at £10 
per ton. 
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TEA-SEED OIL AND TEA-SEED CAKE 

These materials are obtained from the seeds of Camellia 
Sasatiqua, a near relative of the tea plant, C. Tlica. C. 
Sasamjua is grown by the Chinese mainly for the sake of 
its seeds, from which the oil is expressed and used as an 
illuminant. The cake left after expressing the oil is used 
as a substitute for soap. The possibility of using it in this 
way is no doubt due to the large amount of saponin in the 
cake (see below). 

The oil and cake now reported on were received from 
Hong Kong. 


Tea-Seed Oil 

This was a yellowish-brown, slightly opalescent oil, 
said to be imported to Hong Kong from Wuchow, Tin 
the West River, Kwangsi Province. 

On analysis it gave the following results : 


Specific gravity at ^ 

Acid value ‘ . 

Saponification value ' 
Iodine value, per cent. 


0918 

9-4 

1934 

87-5 


• Milli^nints of potassium hydroxide pa\i^ratn of oil. 


The oil was submitted to a firm of soap-makers, who 
stated that it made a softer soap than cotton-seed oil, 
and would therefore be worth about £\ per ton less than 
the latter, the current price of which was £22 2s. 6d. per 
ton in Hull (February 1912). 

This oil would find a market in the United Kingdom for 
lubricating and soap-making purposes. The presence of 
saponin in the seeds, and sometimes in the oil, would, 
however, probably render the latter unsuitable for edible 
use (see p. 235). 

Tea-Seed Cake 

This material consists of the cake left on expressing the 
tea-seed oil described above from the seeds of C. Sasanqua, 

The sample examined was in the form of hard, firm, 
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circular cakes about i in. in thickness. It was dark brown, 
and possessed an unpleasant, pungent, bitter taste. 

On examination it gave the following results : 


Per cent. 

Moisture.833 

Crude proteins 6 49 

True proteins . . .6*13 

Other nitrogenous substances 0*36 


Per cent. 

Fat.1*31 

Starch, etc.43*24 

Fibre.37-43 

Ash.320 


No alkaloids were present, but the material contained 
7 to 8 per cent, of saponin. 

This material cannot be used as a feeding cake, owing 
to the large amount of saponin it contains. 

The cake is also unsuitable for use as a substitute for 
quillaia bark (soap bark), as it contains less saponin than 
the latter. It appeared, however, to be sufficiently rich in 
saponin to be of use in the preparation of vermicides for 
dressing lawns, and samples were accordingly submitted to 
two firms of manufacturing chemists, in order to ascertain 
its suitability for this purpose. Both firms reported 
favourably, and offered to purchase trial consignments of 
the cake. 


EDIBLE BEANS FROM HONG KONG 

The following samples of edible beans were included 
in the collection of commercial products from Hong Kong 
referred to on p. 229. 

No. I. Dolichos Lablab, Linn.—Native name, " Pin tau.” 
These beans are imported to Hong Kong from Chekiang, 
and are stated to be available in quantity for export. 

The beans measured about by i by i cm., with a hard, 
woody, pale straw-coloured seed-coat; internally the beans 
were hard, straw-coloured, and of a compact waxy apj. dur¬ 
ance. The hilum was nearly white, large, and prominent. 
The beans had a slightly mouldy smell and a rather un¬ 
pleasant earthy taste. About lo per cent, were slightly 
discoloured by mould. 

The sample was clean, only a slight amount of foreign 
grains and extraneous matter being present. 

The following table shows the results of analysis of the 
16 
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present sample, together with the corresponding figures for 


Indian “ Lablab ” beans : 

Present 

Indian 


sample. 

Lablab beans. 


Per cent. 

Per cent. 

Moisture. 

. 12-63 

121 to 146 

Crude proteins .... 

• I 9 ' 5 « 

171 .. 22'4 

True proteins .... 

. 18-46 

— 

Other nitrogenous substances. 

1-05 

— 

Fat. 

124 

1-4 to 2-3 

Starch, etc. 

■ 5766 

54 2 „ 57-4 

Fibre. 

Qn 

00 

\r\ 

5 0 6-5 

Ash. 

307 

3'4 .. 36 

Nutrient ratio * . 

. I : 3*10 • 

1 : 2-5 to 1 : 37 

Food units * . . . . 

. 1095 

105 9 „ 113 7 


' The ratio between the percentage of crude proteim and the sum of the per tentages 
of starch and fat^ the latter being first converted into its starch equivalent. 

* The total obtained by adding the percentage of start h to 2 '^ times the sum of the 
percentages of fat and crude proteins. 


Samples of these beans were submitted to two firms of 
merchants. One firm reported that the beans would not 
be saleable in the United Kingdom. The second firm 
stated that their appearance was unfavourable, and that 
the results of the analysis did not indicate that they pos¬ 
sessed any special quality for feeding purposes, so that 
to find a market in London they would have to be offered 
at a price much below that of Rangoon beans. The 
latter beans were quoted at £,(> to per ton c.i.f. in 
March 1912. 

No. 2. Vigna Catiang, Walp.—Native name " Mei tau.” 
These are said to be imported from Quinhon, Annarti. 
The quantity available for export is uncertain. 

The beans measured about i by I by \ cm., with a 
thin, cream-coloured, tightly adhering seed-coat; internally 
they were hard and cream-coloured. They had a slightly 
earthy taste. 

The sample was, on the whole, in a dry and sound con¬ 
dition, but about 13 per cent, of the beans were damaged 
by insect attack, whilst 2 per cent, were mouldy. A small 
amount of dust, broken pods, twigs, and foreign grains 
was present. 

The beans were analysed with the following results, to 
wiiich are added those for Catiang beans from India : 
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Present 

Indian 

Catiang 


sample. 

beans. 


Per cent. 

Pet cent. 

Moisture .... 

11-65 

12-7 

Crude proteins. 

. 22*05 

23*1 

True proteins. 

. 20*38 

— 

Other nitrogenous substances . 

. I 67 

— 

Fat. 

1*23 

ri 

Starch, etc. 

. 57*99 

55*3 

Fibre. 

. 3*83 

4*2 

Ash .... 

• 3*25 

36 

Nutrient ratio ‘ ..... 

1 2-75 

I : 2*5 

Food units ^ . 

. 116-2 

115 8 


‘ The ratio between the percentage of crude proteins and the sum of the penentages 
of starch and fat^ the latter being first converted into its starch Cijutvalent. 

“ The total obtained hy adding the percentage of stanh to 2 '^ times the sum of the 
percentages of fat and crude proteins. 


The sample was submitted to merchants, who stated 
that there is a small sale for these beans in the United 
Kingdom at ;^8 per ton (October 1911). 

No. 3. Phaseolus Mungo, Linn.—Native name, " Hung 
tau.” These beans are imported from Newchwang and are 
stated to be available for export from Hong Kong in large 
quantities. 

The beans measured about i cm. long and slightly 
less in width and thickness. They were fairly hard and 
had a thin, firmly adherent seed-coat, varying in colour 
from kidney-red to brownish-purple; internally they were 
hard, creamy-white, and wax-like. The beans had a some¬ 
what earthy taste. 

The sample was slightly dusty, but practically free from 
foreign grain. The beans were on the whole in good 
condition and plump, but about 6 per cent, were mouldy 
and some were slightly attacked by weevils. 

The beans were submitted to merchants, who valued 
them at about £6 12s. 6d. per ton, c.i.f. United Kipgdom 
ports (October 1911). 

No. 4. P. Mungo, Linn.—Native name, “ Chik Shiu 
tau.” These beans are imported from the West River, 
Kwangtung Province, and large quantities are said to be 
available for export from Hong Kong. 

The beans measured about i by i by J cm. and possessed 
thin, firmly adherent seed-coats, varying in colour from 
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light reddish-brown to purplish-brown; internally they 
were hard, white, and wax-like. 

The sample was slightly attacked by weevils, but was 
in fairly good condition, 90 per cent, of the beans being 
plump, and only a small amount of dust, straw, and twigs 
being present. The beans had an earthy taste. 

The following table shows the results of analysis of the 
present sample and also the composition of “mung” beans 
from India: 



Present 

Indian “ mung ” 


sample. 

beans. 


Per cent. 

Per tent. 

Moisture. 

. 11-88 

101 

to 11*4 

Crude proteins .... 

■ 1908 

22 2 

.. 238 

True proteins .... 

. 18-04. 


—- 

Other nitrogenous substances . 

194 


— 

Fat. 

. 0-75 

2 0 

to 2-7 

Starch, etc. 

■ 5896 

541 

M 55-8 

Fibre . 

■ 476 



Ash. 

. y (->7 

3-8 

M 4'4 

Nutrient ratio * .... 

■ 1 :303 

1 : 2-5 

to I : 27 

Food units* .... 

. 110-8 

116-3 

M ^93 


’ The ratio between the />efrenta!^e of crude proteins and the sunt of the pertenta^s 
of starch andfat^ the latter hein<^ first converted into its starch ei/uivaicnt. 

' The total obtained by addiny the percentage of start h to 2 ‘^ times the sum of the 
percentages of fat and crude proteins. 

The beans were valued at the same price as the pre¬ 
ceding sample. 

No. 5. P. Mungo, Linn.—Native name, " Luk tau.” 
These beans are imported from Newchwang and are said 
to be available for export in large quantities. 

They were small, nearly round beans, about i cm. in 
diameter, with pale green, tightly adhering seed-coats; 
internally they were hard, whitish, and wax-like. 

The beans were in good condition and entirely free 
from insect attack. They had an earthy taste. The sample 
contained a small quantity of foreign grains and other 
extraneous matter. 

The beans were submitted to merchants, who valued 
them at £6 155. per ton, c.i.f. United Kingdom ports 
(October 1911). The merchants stated that this price, 
which is the highest that can be offered, is not remunerative 
to Burmese exporters of these beans. 

In the cases of all the prices quoted in the preceding 
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paragraphs the merchants pointed out that the current 
prices for beans in the United Kingdom were exceptionally 
high, and that the various samples would probably fetch less 
in an average year. 

Samples of all these beans have been placed on exhibi¬ 
tion in the Hong Kong Court in the Public Exhibition 
Galleries of the Imperial Institute. 


WEST AFRICAN COCOA 

A NUMBER of samples of cocoa have been received at the 
Imperial Institute recently from Sierra Leone and the Gold 
Coast, and a summary of the results of examination of 
these is now published. 

Cocoas from Sierra Leone 

The first of these samples was received in February 
1910. It was stated to have been produced at Serabu. 

The sample consisted of washed cocoa beans of bright 
reddish-orange colour. The beans were ol fair size, but 
in many cases rather shrivelled, and a few showed spots 
of mould. They were insufficiently fermented, as shown 
by their slaty colour when freshly broken. The flavour 
was mild and free from bitterness. 

Commercial Valuation 

The cocoa was submitted to brokers and to manufac¬ 
turers. The brokers described it as of good, fair quality, 
and bright in colour though rather slaty, and they valued it 
at 465. to 475. 6 (i. per cwt. in Liverpool (March 1910). 

The manufacturers reported that the beans w'ere of 
uniform size, with dry, clean, thin shells, but the colour was 
too dark and the flavour deficient. They considered that 
the cocoa would probably realise 485. to 49s. per cwt. in 
Liverpool (March 1910). 

Two further samples grown at Serabu were received in 
July 1911. 

No. I. —This was stated to have been fermented for 



240 BULLETIN OF THE IMPERIAL INSTITUTE 

four days. It consisted of rather small, thin, washed 
beans, varying in colour externally from pale to bright 
reddish-brown. About 50 per cent, of the beans were 
incompletely fermented, as shown by their slaty colour 
when broken across. The flavour was mild and free from 
bitterness. 

No. 2 .—This sample was stated to have been fermented 
for six days. It consisted of washed beans, which resembled 
those of sample No. i in external appearance, but were 
on the whole plumper and also more uniform in colour. 
About 40 per cent, of the beans were incompletely fer¬ 
mented, as shown by their slaty colour when broken 
across. The flavour was mild and free from bitterness. 

Commercial Valuation 

The cocoa was submitted to brokers and to manu¬ 
facturers. The brokers described sample No. i as " dr^', 
clean, small, thin beans, evidently grown on young trees, 
as the cocoa is weak and slaty ”; they estimated the value 
of the sample at about 535. per cwt. at Liverpool. They 
described sample No. 2 as ‘‘ dry, clean, rather small beans, 
better prepared than No. i, but a similar class of cocoa,” 
and valued it at about 545. per cwt. at Liverpool. 

The manufacturers were of opinion that these beans 
would not be worth more than ordinary good fermented 
Accra cocoa, then quoted at 575. per cwt., ex quay, Liver¬ 
pool (October 1911). 

The results show that these samples represent a sale¬ 
able quality of cocoa; but better prices would be obtained 
for similar beans if they were more thoroughly and 
uniformly fermented. 

Cocoa from the Gold Coast 

In a previous number of this Bulletin (1907, 6, 361) 
reference was made to the examination of samples of cocoa 
prepared in the course of fermentation experiments carried 
out by the Botanical and Agricultural Department of the 
Gold Coast. The cocoa industry of that Colony is in a 
very flourishing condition, but the quality of the cocoa 
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produced still leaves a good deal fo be desired, and much 
attention has been given to this subject by the officers 
of the Department with a view to the improvement of 
the cocoa. Recently a series of samples of cocoa obtained 
in further experiments in the Gold Coast has been received 
at the Imperial Institute, and the following results have 
been obtained by their examination. 

Experiments in “ Claying ” Cocoa 

In certain of the chief cocoa-producing countries it is 
the practice, after the beans have undergone the process of 
fermentation, to dust them over with finely powdered red 
clay. The clay adheres to the shell of the bean, which 
is still moist and sticky, and then the beans are polished. 
This “ claying " has the effect of improving the appearance 
of the beans, and is also stated to assist in preserving them 
against fungoid attack. It is obvious that whatever may 
be said in favour of this practice, it is liable to abuse, 
since it might easily degenerate into a mere “ weighting ’’ 
of the cocoa, and therefore it should not be encouraged, 
unless it has distinct advantages in enabling planters to 
put their cocoa on the market in better condition. The 
practice does not affect the composition of edible cocoa 
preparations, since in preparing these the shells on which 
the layer of clay remains are removed. Claying has not 
been practised in the Gold Coast so far, and in order to get 
evidence of the utility or otherwise of this practice, an 
experiment on “claying" beans was carried out in the 
Gold Coast in 1909, and two samples were forwarded to 
the Imperial Institute for examination. Both samples had 
been fermented for ten days and washed ; one sample was 
then “ clayed ’’ after drying for one da}', whilst the other 
was prepared without claying. The results of the 
examination of these samples are given below. 

Description of Samples 

No. I. “ Clayed ."—This sample consisted of fairly large 
beans, most of which were somewhat shrivelled. The 
skin was covered with a dull reddish-brown powder, the 
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result of claying. The beans had a very good “break,” 
and the colour was a pleasant chocolate-brown. The 
flavour was agreeable, mild, and free from marked bitter¬ 
ness. The shells on this sample contained 8 93 per cent, of 
moisture, and yielded 20 50 per cent, of ash. 

No. 2. “ Unclayed !'—This sample closely resembled 
No. I in the size and character of the beans. The skin 
was dull brown in colour, and showed a few dark stains, 
but was free from any traces of mould. In “ break,” 
colour, and flavour the beans were quite similar to those 
of sample No. i. The shells on this sample contained 
io’o8 per cent, of moisture, and yielded only t\\ per cent, 
of ash. 

Commercial Valuation 

The samples were submitted to two manufactiwing 
firms, and to London brokers, with the following results: 

One firm of manufacturers did not consider that 
“ claying" is advantageous to' the cocoa or satisfactory 
to the purchaser, as it may cover imperfections which 
should be manifest to the buyer. They stated that both 
samples represent excellent beans, but that they preferred 
the unclayed sample, No. 2. As regards the view that 
claying renders the cocoa less liable to attacks by moulds, 
the firm expressed the opinion that if cocoa is properly 
fermented it should keep a considerable time without 
deterioration. 

The second manufacturing firm stated that the quality 
of the two samples appeared the same. As buyers, 
however, they would prefer the unclayed beans owing 
to their lighter shell, and considered their value to be the 
same as that of “ fair Bahia ” cocoa. They were unable to 
state whether clayed cocoas are less liable to attack by 
moulds than unclayed varieties. 

The brokers who were consulted valued the samples at 
515. per cwt. ex wharf. They did not recommend the 
claying of cocoa, and were of opinion that the unclayed 
sample. No. 2, would sell more readily than No. i. 
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Conclusions 

It will be seen that brokers and manufacturers do not 
favour the claying of cocoa beans. It is of course possible 
that claying may to some extent prevent the formation of 
mould, since the clay will absorb and assist in dissipating 
traces of moisture on which mould might develop, but the 
best method of avoiding mouldiness is to dry the beans 
thoroughly after fermentation, or after washing, if this last 
process is employed. If necessary, artificial driers should 
be used in order to ensure that the beans are thoroughly 
dried before export. 

Experiments in Preparing Cocoa without Fermentation 

In preparing cocoa beans for the market, fermentation 
is usually resorted to, and for this purpose the beans and 
adherent pulp, after being removed from the fresh pod, 
are placed in a vat or other receptacle where micro¬ 
organisms bring about fermentation, the temperature of 
the mass rising from 30" to 50° C. The germ of the bean is 
killed in this process, and at the same time the astringent 
matters in the fresh bean are destroyed to a great extent, 
and the colour changes from a purplish hue to a rich 
brown. The chief object of this process is to kill the bean 
without injuring the enzymes, probably chiefly oxidases, 
which are stated to be the real means of reducing the 
bitterness and altering the colour, for which reason the 
beans are frequently turned to keep the temperature 
below 60° C. 

Several new methods of bringing about these changes 
have been suggested. Dr. Fickendey, Victoria, Kamerun, 
has suggested that the beans should be subjected, after 
removal of the pulp, to change of temperature, either by 
heating them to 50° or 60° C. (122° or 140° F.) for twenty-four 
hours, or by keeping them at a temperature of 0° to T C. 
(32° to 33'8° F.) for three hours. The cooling method was 
applied experimentally in Kamerun, and the cocoa beans 
produced by this method were stated by a German firm 
of manufacturers to possess a good aroma and flavour. 

The Imperial Institute communicated these new methods 
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to the Agricultural Department in the Gold Coast and 
suggested that similar experiments should be carried out 
there in order to ascertain the effect of the various 
processes on the quality and commercial value of the cocoa. 
These experiments were made, and five samples of beans 
so prepared were received at the Imperial Institute for 
examination in January 1911, and the results of examina¬ 
tion of these are printed below. 

Description of Samples 

(1) Prepared by “fermenting for eight days, thereafter 
washing and drying in the sun.” 

These beans were dark brown externally, and in good 
condition. Most of them were fully fermented, but a few 
showed internally the purplish tint of unfermented or 
incompletely fermented beans. I'he flavour was miM and 
pleasant. 

(2) Prepared by “ fermenting for eight days, thereafter 
drying in the sun without washing." 

The sample consisted of unwashed beans, which re¬ 
sembled externally those of sample i, except that the seed- 
coals were more or less covered with the dried remains of 
the pulp. Fewer unfermented beans were present than 
in the preceding sample. The flavour was mild and 
pleasant. 

(3) Prepared by “ washing the beans and cooling to 
37° F., thereafter drying in the sun.” 

These beans were orange-brown externally, clean, and 
in good condition. Internally about 15 per cent, of the 
beans were slate-coloured throughout, whilst the remainder 
varied in tint, most of them showing merely a trace of 
slate colour at the centre, and a few being of a pleasant 
chocolate-brown throughout. The flavour of the beans 
was good, but not quite so pleasant as that of samples 
I and 2. 

(4) Prepared by “ washing the fresh beans and heating 
to 135" F., thereafter drying in the sun.” 

These beans had a dull, dirty orange-brown tint 
externally. In most cases they were of a rich purple- 
brown internally, but some were a typical chocolate-brown, 
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and a few showed a slaty tint. The beans were in good 
condition. Their flavour was much the same as that of 
sample 3, and more bitter than that of samples i and 2. 

(5) Prepared by “ washing the fresh beans, thereafter 
drying in the sun without further treatment.” 

Externally these beans resembled those of sample 3, 
and were clean and in good condition. Practically all were 
slate-coloured internally and showed no signs of having 
been fermented. The flavour was bitter, astringent, and 
rather unpleasant. 


Coninicrcta/ Valuation 

7'he samples were submitted to brokers and cocoa manu¬ 
facturers, who furnished the following valuations : 



London brokers’ 

Liveipool brokers’ 

Manufacture! s’ 

Sample. 

valuation 

valuation 

\ aluaiion 


(1 eb II, 1911) 

(Feb 15, 1911) 

(Feb. 15, 1911). 


Ft} (ud 

Fir cud 1 

Ftt cwt. 

I 

Altout 541 to 55? 

501 to 5IJ 

52? to 53J. 

2 

M 53 ^ 

491 to 50s. 

52J to 53J. 

3 

>, 52 ' 

47?. to 48^. 

48X. 

4 

M 53 ^. 

46?. to 47 s 

50^. 

5 

M 50^- 

45^. to 46s. 

46?. to 48^. 

1 


The following remarks were made regarding the samples 
by («) London brokers, (b) Liverpool brokers, (c) a firm of 
manufacturers, and {d) a second firm of manufacturers : 

Sample (i). 

(rt) “ Good red fermented, good even break, well pre¬ 
pared. Much the better quality for general purposes, and 
well fermented.” 

(b) “ Good-sized beans, nice thin shell. Very well 
fermented, but shows considerable traces of defective 
beans.” 

(c) “ Good cocoa, not improved by washing.” 

{d) “ The fermented samples i and 2 are, in our opinion, 
considerabl}^ better than the others which have not been 
fermented.” 

Sample (2). 

{a) “ Very duU greyish-red, good even break, outside 
appearance not desirable.” 
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(Jb) “ Good-sized beans, rather thick shell, well fermented, 
very hard break. Slight traces of defective beans. Very 
bitter in smell and taste.” 

(c) “ Good cocoa, flavour satisfactory. Similar cocoa to 
sample i, which suffered in flavour through washing.” 

{d) “We prefer sample 2 to sample i. If prepared 
regularly as the sample, without any mould, it should be 
worth 3s. per cwt. at least more than the unfermented 
cocoa.” 

Sample (3). 

(rt) “ Good pale red, very fair break, but mixed with 
slaty beans. Inferior to Nos. i, 2, and 4; break not so 
satisfactory.” 

ip) “Good size, bright and clean. Only partially fer¬ 
mented. Sound.” 

(c) “ Common cocoa, roast and quality of nib poo^^’ 

{d) “ Samples 3 and 4 appear to have received a certain 
amount of fermentation during drying, and have to that 
extent benefited. Sample 3 has a much better appearance 
than sample 4, but the value is^bout the same.” 

Sample (4). 

(a) “ Good palish red, very fair even break, but outside 
appearance not so good as No. i.” 

{b) “ Fair size, clean, but not very attractive-looking, 
nicely fermented but quite flavourless. Sound." 

(r) “ Fair cocoa, and better than No. 3." 

{d) (See under sample 3.) 

Sample (5). 

(rt) “ Bright red, very poor, slaty break, badly fermented. 
Almost unsaleable, but outside appearance very fair." 

(Z>) “ Fair size, bright and clean ; absolutely unfermented. 
Sound.” 

(c) “ Very common cocoa, roast and quality very poor.” 
{d) “ Would sell at about 3.S. less than sample i.” 

The following remarks were also made by the firms 
(r), and {d ): 

(b) “ We are pleased to notice that none of the lots have 
a smoky taste, which some descriptions from Kamerun 
have, and which is quite fatal so far as selling to English 
buyers is concerned.” 
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(c) “ The fermentation of No, 2 is good, but if it has been 
fermented eight days we think it must have been fermented 
in very small receivers; four days is usual in the British 
West Indies, We always deprecate the washing, but 
should welcome the appearance of cocoa on the market 
similar to sample 2, It is the best all-round sample.” 

{d) “We very much doubt whether washing really helps 
the cocoa, and certainly do not think it is worth the extra 
expense incurred.” 

General Conclusions and Recommendations 

It is clear from the foregoing statements that both 
brokers and manufacturers regard the fermented cocoas 
Nos. I and 2 as superior to the three unfermented samples 
3, 4, and 5. With reference to the latter samples, it will be 
noticed that the valuations of Nos. 3 and 4, treated by 
Fickendey’s processes, are in all cases higher than those of 
No. 5, which was merely washed and dried. From the 
descriptions of the samples given above it will be seen that 
Nos. 3 and 4 have undergone to some extent that change in 
colour and flavour which is usually regarded as resulting 
from fermentation, so that the results of these experiments 
tend to support Fickendey’s contention that fermentation of 
cocoa may be dispensed with, provided that other means are 
taken to kill the embryo without destroying the oxidising 
enzymes which are believed to produce the changes in 
colour and flavour. 

On the whole the results appear to be sufficiently pro¬ 
mising to warrant further trials in the Gold Coast with 
these new methods of preparing cocoa. 
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GENERAL NOTICES RESPECTING ECONOMIC PRODUCTS 
AND THEIR DEVELOPMENT 

THE CULTIVATION OF CIGAR TOBACCO, 
WITH SPECIAL REFERENCE TO JAVA 

The cultivation and preparation of cigar tobacco is the 
most difficult of all the branches of tobacco-planting, and 
when it is borne in mind that until quite recently tobacco¬ 
planting of any kind received but little attention in British 
tropical Colonies it is not surprising that this particular 
branch of the industry has made but little progress in 
British Territories. 

The United Kingdom imported in 1910 no less than 
111,257,544 lb- of unmanufactured tobacco, valudS at 
£ 3 A 3 SA 95 , of which only 1,472,1021b., valued at ;;^ 45 . 987 i 
was derived from British sources. The trade returns of 
the United Kingdom do not distinguish between unmanu¬ 
factured tobacco intended for,cigars and that imported 
for cutting into pipe and cigarette tobaccos, and though 
a very large proportion of the imports are for cutting 
purposes, the imports of unmanufactured cigar tobacco 
from foreign sources cannot have been far short of 
£260,000 in value in 1910. At present the production for 
export of cigar tobacco in British Territory is practically 
limited to British North Borneo, India, and Jamaica, and 
the imports to the United Kingdom in 1910 of unmanu¬ 
factured tobacco from these sources, including almost 
negligible amounts from other British Dependencies, 
amounted to 33,788 lb., valued at .^2,649. 

This dependence on foreign sources for supplies of 
cigar tobacco is unsatisfactory in several ways. In the 
first place, it means that an important and lucrative in¬ 
dustry is largely outside the scope of British capital, 
unless that capital is used in the development of the 
tropical possessions of foreign countries, as is the case 
with the British capital invested in many of the tobacco 
plantations of Sumatra. Further, the cultivation and pro¬ 
duction of cigar tobacco is an industry requiring agri- 



THE CULTIVATION OF CIGAR TOBACCO 


249 


cultural and technical skill of a high order, and the 
existence of such an industry in a tropical country is an 
immense advantage to the natives in affording them 
training in agricultural methods. There is also a direct 
loss to traders and their employees in the United Kingdom 
itself, because it is only natural that the European com¬ 
panies engaged in tobaccb cultivation in the Tropics will 
send their produce to their own mother-countries for 
sale, and so it has arisen, owing to the predominant 
position of Java in the production of cinchona bark, and 
of Sumatra and Java in cigar tobacco production, that 
Amsterdam has become the principal market for these 
two products, in spite of the fact that London offers 
many advantages over Amsterdam as a market for such 
materials. There is a natural tendency for manufacturers 
to work where their raw materials are sold, and though 
the heavy excise duty in the United Kingdom on tobacco 
indirectly hampers tobacco manufacturers, especially in 
the manufacture of cheap cigars, there can be very little 
doubt that the manufacture of cigars in the United 
Kingdom would increase if London became the chief 
market for this kind of tobacco. 

Large areas of land exist in the British tropical pos¬ 
sessions suitable for the cultivation of cigar tobacco of 
the highest class, and there appears to be no reason why 
British possessions should not assume in the near future 
the same predominant position in cigar tobacco-planting 
that they now hold in the production of tea and planta¬ 
tion Para rubber. 

It must not be assumed, however, that such an in¬ 
dustry can be started by the haphazard methods which 
have marked the beginnings of many planting enterprises 
in the Tropics. In this case the planter must Calise 
that in selecting a site for his operations he must take 
care to choose a suitable soil and climate, and a locality 
with an abundant supply of intelligent, tractable labour. 
Further, he must provide expert supervision, and his 
experts must have some intelligent understanding of the 
processes that go on in the curing and fermentation of 
tobacco, and must be able to adapt the methods to which 
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they have been accustomed elsewhere to the new con¬ 
ditions. If these precautions are taken a saleable tobacco 
will be produced, but there still remains the problem of 
inducing manufacturers to give it a preference over the 
kinds to which they have been accustomed, and so estab¬ 
lishing a firm and stable market for the new variety. 
In the main these difficulties apply equally to the 
production of bright “ pipe ” tobaccos in new localities, 
and in spite of them the production of these tobaccos is 
increasing rapidly in Nyasaland and Rhodesia, where this 
industry was introduced a few years ago, and similar 
enterprise and foresight on the part of planters in locali¬ 
ties suitable for cigar tobacco would no doubt lead to 
the building up of a new successful industry in this pro¬ 
duct in British Territory. 

In order to further this object the following account 
of cigar tobacco cultivation and preparation as it is carried 
on in Java has been prepared, so that planters may have 
at their disposal a statement of the conditions obtaining 
in one of the most importan^t centres of this industry. 
The information given is taken mainly from a series of 
articles published by Dr. H. Miehe recently in Dcr Tropen- 
pflanzer (1911, 13, 467, 559, 605), and from publications 
issued by the Tobacco Experimental Station at Wedi in 
Java, which is carried on by the Dutch East Indian De¬ 
partment of Agriculture, with funds provided by some of 
the chief tobacco undertakings in Java. 

Nearly all the tobacco estates in Java are in the hands 
of Europeans, and are mostly situated near Klaten, in the 
Principality of Soerakarta. The chief estates in this 
district are Wedi-Birit, Djiwo, Kebon Aroem, Gajamprit, 
Ganti Warno, Djogonalan, Sorogedoog, Kebon Agoong, 
Mlesen, Tempel, Djoewiring, and Polan, each of which 
subscribes a definite sum per annum to the Department of 
Agriculture for the upkeep of the Tobacco Experimental 
Station at Wedi, referred to above. The subscription 
contract is revised every three years. A number of other 
tobacco estates subscribe to the “ General Experimental 
Station ” at Salatiga, which includes a special tobacco 
section with a laboratory at Klaten. 
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Land Tenure and Labour 

All the estates referred to above lie in the Vorstenlanden 
or Principalities, and it is for this reason that Java tobacco 
is almost invariably called Vorstenlanden tobacco on the 
Continent. This territory comprises the two, nominally 
independent, native principalities of Djoejokarta and 
Soerakarta or Solo, and its peculiar political history has led 
to a singular form of land tenure, coupled with unusual 
labour conditions, which together have exercised a most 
important influence on the Java tobacco industry. It is 
unnecessary to go into this matter historically, and the 
conditions under which land is now held need alone be 
given. All land is looked upon as belonging to the native 
prince, and one-fifth of it is regarded as appertaining to him 
personally. A portion is employed to meet the adminis¬ 
trative and other similar expenses of the principality, and 
the rest is allocated to the use of members of the royal 
family, court and state officials, etc. The land in the first 
and third categories has been let to the tobacco under¬ 
takings, usually on long leases, with certain rights to the 
labour of the natives, who live on the land. One-fifth of 
the land let to a tobacco undertaking is at the disposal of 
the Bekel,” the intermediary through whom the land is 
leased, and he may either cultivate the land himself, or 
re-let it to the planting company. The rest of the land is 
divided into two parts, one of which is planted for the 
company by the peasants, and the other is reserved to 
the peasants on the estate, for their own cultivation. Each 
peasant’s land is therefore in two parts : in one, known as 
“glebagan,” he cultivates for himself, and in the other, 
known as “ gedangan,” he cultivates for the lessees o. tne 
estate. The two parts are interchanged annually, so that 
the benefits of a rotation of at least one crop, usually rice, 
with the tobacco, are obtained. The European planter 
generally sees that both parts of the peasant’s land are 
well-tilled and properly cultivated, so that on the whole the 
estates are in good condition. 

The services the peasant must perform on the land 

17 
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which he cultivates are as follows; (i) the removal of 
all residues of the previous crop, generally rice; (2) the 
working of the soil before tobacco is put out; (3) the 
preparation and care of the seed-beds; (4) the planting 
out of the tobacco seedlings; (5) replacement of dead 
plants ; (6) the care of the growing tobacco ; (7) the care 
of drains; and (8) irrigation during spells of dry weather. 
The estate lessees provide and pay specially for labour 
for the transport and application of manure, the construction 
of large drains and connecting gutters, deep tillage, de¬ 
struction of insect pests and treatment of fungoid diseases, 
the harvesting and transport of the tobacco crop to the 
curing sheds and for the curing, fermentation, and grading 
of the tobacco. The rates of pay are, for deep working 
of the soil, 12 to 18 florins (i florin = 15. 8 cf.) per bouw 
(175 acres approx.), and for harvesting r2S coBts (5 
cents = id.) per “ dolk ” of 100 leaves, equivalent to about 
45 to 55 florins per bouw. For the other work coolie 
labour is used and paid for at the rate of 25 cents per day. 
The working day is from 6 to 11 and 2 to 5, and is 
divided between the " glebagan ” and the “ gedangan ’’ plots 
in such a way that each gets equal attention throughout 
the season. 

The rents paid for estates are said to be low, and on 
the system briefly outlined above the tobacco undertakings 
have no “ labour question,” and are sure of having their 
land well cultivated. Dr. Miehe points out, however, 
that though the peasant and his family are usually well 
housed and well clothed, they are very poor, although 
they inhabit a rich and fertile country. Their lot is 
better under European estate-owners than it was under 
their native rulers, but he thinks that the Govern¬ 
ment will sooner or later have to find some method of 
utilising native labour more in accordance with modern 
ideas. 

The usual population and mode of working of an estate 
may be illustrated by the following example taken from de 
Bussy’s “ Tweede gedccldc van hct versing over een reis in de 
tabakstrecken van Java" {Med. Deli. Slat. Medan, 1911, 4 , 
222). The total area of the estate was 1,688 bouws, of 
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which 521 were planted with tobacco. The estate had 
eighty-eight hamlets on it with a population of 1,679 
peasants, 1,000 labourers, and 244 Bek6ls. The estate 
was leased in the first instance by the Sultan to 197 
lessees, who had sub-let it to the tobacco-planting 
company. The portion cultivated by the peasants for 
their own use was 521 bouws, making with an equal 
area under tobacco 1,042 bouws under cultivation. A 
further 337 bouws was allocated to the Bekels, and 
the rest was occupied by hamlets, graveyards, estate 
buildings, etc. 

Practically no land is left unoccupied or uncultivated, 
and the condition of things found in Sumatra, where often 
not more than one-seventh of an estate is under cultivation 
in one year, is unknown in Java. The whole of the native 
employees are Javanese. 


Climate 

The tobacco season in Java lasts from March to 
December. The plants complete their growth in about 
2\ months, and as they grow with great rapidity the 
climatic conditions and especially the rainfall during this 
period, and also during the time the tobacco is being cured 
and fermented, are of very great importance. A summary 
of the climatic conditions observed in Wedi-Birit, near 
Klaten, during the seasons 1907, 1908, and 1909, is given in 
the following tables supplied to Dr. Miehe by Dr. Breda de 
Hann of Buitenzorg: 

1907 


Month. 


ily 

Ogust 
iptember 
etober . 
ovember 
Bcember 
to.1908 


Average temperature in ® Cent, at 


a 

d 

9 a.m. 

I 

a 

N 

a 

d 

CO 

a 

d 

10 

Mean. 

Maximum. 

1 

Minimum. 

20-8'25*7 
20-7 25-4 
21*5 26*5 
22-7 27*7 
22-9 26-9 
22-8 26*3 
22*5 26*3 

28-9 29-2 

28- 9 28-5 

29- 9 29-3 
31-1 29-8 
29-5 27-8 
28-4 27-7 
28*7 27*9 

26*9 

26- 4 

27- 2 
127-5 
26-1 
i26 4 
26-4 

26-3'29-9 

25- 9129-7 

26- 8 31*0 

27- 7|32'l 
26-6'30-3 
26-3 29-1 
26-3 29-7 

20-7 

20-5 

21*1 

22*5 

22*5 

22-5 

22-3 


Rainfall. 

Sun¬ 
shine, 
w n .j 

Relative humidity. 

Pgr ctni. 

3a 


nt 

a 

a 

t 

a 

a 

§ 

a 


a. 

d 

d 

a 

d 

d 



4 X 

f 

hrs. ms. 


Ov 

N 

M 

CO 

wo 


32*8 

7 

|7 23 

93 

72 

57 

56 

66 

68 

44*0 

4 

17 36 

92 

72 

55 

58 

64 

68 

17-6 

3 

6 34 

91 

68 

52 

56 

63 

66 

49-4 

10 

8 7 

91 

67 

53 

60 

67 

67 

210-4 

21 

5 40 

94 

77 

65 

74 

81 

78 

299-6 

24 

5 51 

92 

79 

71 

74 

79 

79 

187-8 

25 

6 5 

94 

80 

69 

74 

80 

79 
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Month. 


a a 


a ' a 

a a 




July . 21-2 2:)-a 
August . 1 21'.) 2o-7 
September 21*9 2(V2 
Oetober . 22-4 27*2 
N{)\(*inbei 22*4!2li‘3 
December 22*l> 2b*J 
Jan. 1909 i 22‘0 2:)‘7 


28-l|29\‘3 27-4 20‘.I 29*9 21*0 

28- 9|29‘3 27-1 20*3 hubl 21*2 

29- 7 129-9 27-3 27*ol:U-0 21*7 

30- 0 29-8 27-4 27-1(31-3 22*2 
29-0127-0 20-(t 20-3 29*9 22-1 
28-3127-0 20-2 20*2 29*3 22*3 
28-1,27-3 20-2 20-0129-0 22-3 


Rainfall. 




73*9 0 

103-8 8 

18-3 3 

39 1 11 
211-2 20 
179-1 23 


Suit- 

bhine, 

lu ri 

Relative humidity. 
Per cent 

fcr 0 i 

1 

. 

. 

d 

. 


2 u, 

1 rt 

a 

8 

a 

a 

d 

a 

d 

lirs 

Ul'i 

0 

1 


- 

fo 

>0 

1 

(> 

47 

9.1 

79 

03 

00 

09 

7 

13 

93 

73 

01 

00 

09 

7 

18 

91 

71 


()3 

0.3 

7 

42 

92 

70 

.)) 

()2 

70 

f> 

13 

93 

78 

00 

'73 

82 

3 

17 

93 

79 

09 

73 

79 

3 

30 

94 

82 

J' 

73 

79 

i 


1909 


Average temperature in Lent at 


Montli. 


1 a 


Rainfall 


c 


July .1 21-.i 23-2 28-2 28-3 27-1 20-0 29-.t 21-11 39-0 

August .,21-0 23-3 28-7 29-1 27-2 20-1 .10-1 21-3 73-3 

Septembei 21’3 2f)'l 29-8 29-9 27’8 27‘0 .il'3i2i-2| 13-1 

October .' 22-7 20-0 29-0 28-8 27*0 20-9 .10-0 22-4) 1()3-M 

embei 
I)ecembei 
Jan. 1910 


H 

22-0 20-0 28-2 27-8 20i'2 20 1 29-0 22-0] 107-.i 

22-0 20-1 28-8 27*9 20*2 20*2 29-0 21-81 132*0 

22-7 23-9 28-2 27-8 20-1 20*1 29-3,22-3j .199*1 

1 / I 
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? 

13 

12 

8 

13 

19 

23 

29 


Relative hum nil t> 
Ver cent 





c 



iR 



s 

a 

a 

c. 

hr- Ml- 





tr 

() 28 

91 

SO 

01 

(>3 

72 

7 .30 

92 

7(» 

01 

.39 

09 

7 13 

93 

73 

37 

.38 

03 

3 .11 

9.1 

70 

0.1 

08 

73 

1 .38 

92 

78 

09 

71 

70 

0 13 

93 

77 

01 

09 

77 

1 .12 

93 

81 

71 

71 

81 


The climate is moist throughout the whole year, though 
there is a wet season during the period November to 
April, when the west monsoon blows, and a relatively 
dry season from June to October, during the cast monsoon. 
The humidity is moderately high throughout the growing 
season, especially in the early morning. During the 
months the tobacco is on the land, viz. August to December, 
the average daily sunshine ranges from five to eight hours 
and the temperature varies from 21 to 22'C. at 6 a.m. to 
from 28 to 30' C. at midday and from 26 to 27 C. at 5 p.m. 
The temperature rarely reaches 35 C., and at night only 
exceptionally falls to 20' C. The variations of the monthly 
mean temperatures rarely exceed one or two degrees. As 
a rule the mornings are free from rain, but on wet days 
the fall is usually distributed throughout the day. The rain 
is often very heavy, and as much as 80 mm. may be recorded 
in a few hours. 
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Soil 

Not a little of the success of the Java tobacco industry 
is due to the peculiar character of the soil of the Vorsten- 
landen district. The upper layers are composed almost 
exclusively of very fine sand and clay, produced by the 
gradual washing down of volcanic dust originally deposited 
by the volcano Merapi in this area. Such volcanic dust, of 
different ages, occurs all over Java and is the source of the 
great fertility of its soils. The deposits on the slopes of 
Merapi and the neighbouringvolcanoes in the Vorstenlanden 
are comparatively young in a geological sense, since they 
still contain occasional blocks of stone which are in process 
of being weathered down into soil. The deposits are, 
however, for the most part much weathered, and are gradu¬ 
ally carried down into the plain as fine sand or dust. In 
its earlier and later stages this is unsuitable for tobacco, 
and the natives consequently grow leguminous crops in it 
for several years before it is used for tobacco. In its later 
stages it is better suited for sugar-cane. This material is 
composed essentially of andesite, a rock which usually 
contains from o'5 to i'34 per cent, of potasl , a constituent 
of great importance to plants, and especially so in the case 
of tobacco. Dr. O. de Vries, of the Tobacco Experimental 
Station at Wedi, published last year {Med. Proefs. Tabak. 
Dept. Laiidb. Ned. hid. No. I.) an extensive series of 
mechanical and chemical analyses of the soils in the 
Vorstenlanden, and the following is a summary of these 
results. The percentage composition of the Merapi ash is 
as follows; 


Lime. 



. CaO 

7-6 

Magnesia .... 



. MgO 

18 

Alumina and ferric oxide . 



. Al-jOs -j- h 

2 (-' 

Manganous oxide 



. MnO 

0*2 

Soda .... 



. Na.O 

6*1 

Potash .... 



. k.,6 

21 

Phosphoric acid 



. P.'o, 

0*3 

Silica .... 

. 


. SiO, 

56*7 


It will be seen that for a soil this material is rich in 
lime and potash and moderately rich in phosphoric acid ; 
the latter occurs in the material in the form of apatite. 
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Mechanical Analyses of Soils. 

Mechanical Composition, per cent. 


K’itate and 
No. of Soil. 


Tempel, 

No. 1 

M 2 

44 
„ 4r» 

3 

Mlesen. 

No. 4 
„ ^ . 

46 . 

„ 6 . 

Kehon Agoong. 
No. 7 . 

» 8 . 

„ 9 . 

10 . 

M 48 . 

M 60 . 

Sorogednog. 
No. 28 . 

♦» 36 . 

57 . 

Djogonalan. 

No. 25 . 
Kebon Aroem. 
No. 50 . 

61 . 

62 . 

GajamprU. 

' No. 53 . 
Wedi. 

No. 12 . 
HIM 

M 26 . 

Ganti Warno. 
No. 51 . 

.. 52 . 

Djiwo. 

No. 24 . 

„ 80 . 

„ 22 . 

M 54 . 

55 . 

„ 65 . 

Polan. 

No. 42 . 
Djoewiring. 
No. 38 . 

M 58. 

40. 

59 . 


Size in millimetres. 



Grits. 


Sand. 


Silt. 

Fine silt and clay. 




0*5 

0*2S 

0*10 

O’O') 

0 02 

0*005 

0*002 



2 to I 

I to 0*5 

to 

O'25 

to 

0*10 

to 

0*05 

to 

0*02 

to 

0 * 00 ') 

to 

0*002 

to 

0*0005 

0*0005 


13-0 

25*2 

23*9 

11*0 

10*8 

6*4 

5*4 

2*5 

1*0 

0*7 


10-0 

17*1 

1 20*2 

9*4 

12*6 

11*8 

10*2 

5*7 

2*4 

1*1 


10-8 

16*0 

1 17*6 

8*4 

16*0 

11*6 

9*9 

5*4 

3*1 

1*5 


10-6 

19*2 

1 26*0 

11*6 

10*4 

7*5 

5*6 

4*3 

3*4 

1*8 

• 

10-5 

19‘7 

24*6 

12*1 

11*4 

9*2 

6*2 

3*6 

1*8 

1*2 


12‘5 

25*5 

26-0 

9*2 

7*5 

7*0 

5*1 

3*9 

2*4 

1*1 


6-2 

14*0 

20*6 

11*6 

11*8 

12*3 

9*8 

6*4 

4*4 

3*4 


4*5 

12*6 

19*8 

11*0 

13*4 

13*8 

10*4 

5*8 

4*7 

4*4 


2*2 

5*5 

12*6 

9*8 

9*3 

14*6 

13*4 

9*3 

7*9 

14*8 


0-8 

3*0 

9*1 

8*1 

9*8 

15*3 

16*9 

14*2 

12*3 

10*8 


1-2 

2*3 

7*4 

7*4 

7*9 

13*3 

14*8 

14*5 

15*7 

15*0 


1-6 

2*6 

7*4 

7*3 

8*1 

12*6 

13*5 

12*4 

13*3 

17*1 


1-4 

2*0 

5*6 

5*1 

5*3 

10*1 

14*1 

14*9 

19*6 

22*1 


1-2 

8*3 

15*9 

10*6 

12*0 

16*3 

10*4 

(i-3 

6*7 

12*3 


0*5 

2*0 

7*9 

1 8*0 

9*9 

19*9 

18*4 

9*1 

7*4 

16*9 


5*9 

10*5 

21*2 

13*7 

12*4 

11*7 

9*6 

6*9 

4*7 

3*8 


1-4 

2*0 

5*4 

! 7*2 

1 12*0 

14*8 

16*2 

11*4 

13*6 

16*0 

• 

8*3 

14*0 

21*2 

1 13*0 

13*2 

8*8 

8*0 

5*1 

3*0 

3*3 

. 

21*6 

.33*2 

28*1 

8*4 

4*4 

1*7 

1*3 

0*7 

0*4 

0*4 

. 1 

1 7*0 1 

1 15*8 

1 20*0 

1 11*9 

! 12*1 

1 10*6 

9*.3 

4*8 

4*3 

3*6 

. 1 

10*4 1 

16*6 

22*3 

13*1 1 

12*0 

8*1 

7*3 

4*3 

3*2 

2*9 


1 9*2 

1 14*7 

1 19*6 

1 11*7 

1 12*4 

1 10 2 

1 8*9 

1 5*0 

1 4*4 

I 3*9 


1 1-0 I 

2*6 , 

7*9 

8*6 1 

12*4 , 

, 19*9 

1 16*5 

8*2 

8*0 

1 15*0 


1*6 1 

3*9 1 

8*8 1 

9*7 1 

14*7 1 

23*4 1 

20*4 1 

9*4 1 

5*4 1 

3*3 


3*9 

4*2 

5*5 

16*3 

12*3 

15*3 

18*4 

10*0 

7*8 

7*(i 


i 0*2 1 

0*7 1 

5*6 I 

7*4 1 

7*4 1 

11*7 1 

21*6 1 

16*3 1 

17*4 1 

12*6 


1*0 1 

2*6 1 

6*2 1 

9*3 1 

25*3 1 

23*7 1 

13*7 ' 

5*9 1 

4*3 

4*0 


0*4 1 

0*9 1 

2*8 1 

4*7 1 

9*9 1 

14*6 1 

18*4 

13*2 1 

18*0 1 

13*3 


0*0 

0*4 

1*9 

9*2 

33*0 1 

32*2 

13*2 

4*4 ! 

1*8 

2*0 


0*1 

1*1 

11*6 

24*8 

36*8 1 

14*2 

4*8 

2*4 1 

2*1 

1*7 


0*3 1 

0*8 

2*6 

3*:> 

5*6 

11*6 

15*0 

20*3 

23*8 

13*7 


7*3 1 

11*2 

17*8 

16*2 

21*0 

11*8 

7*2 

3*6 

2*1 

1*8 


0*1 

0*4 

1*8 

4*0 

9*3 

19*7 

21*7 

14*9 1 

14*1 

13*6 


0*3 ! 

0*9 

2*7 

7 *.5 

7*2 

13*7 

20*6 I 

13*3 1 

18*0 

13*6 

. 1 

0*2 1 

1-3 1 

6*9 

1 9*0 , 

11*4 , 

23*8 1 

24*3 

8*2 1 

6*8 1 

8*2 


0*0 1 

0*2 

1*4 

3*4 

5*1 

15*0 

24*6 

16*1 

17*8 

16*8 


0*1 

0*2 

1*3 

2*2 

7*6 

16*9 

21*1 

13*6 

13*7 

21*3 


0*3 

0*4 

2*3 

4*9 

8*2 

22*2 

25*1 

12*0 

11*1 

13*0 

. 

0*3 1 

0*5 

4*3 

6*2 

12*7 

18*0 

16*4 

8*5 

11*1 

21*8 


Chemical Analyses of Soils .—For purposes of chemical 
analysis a number of soils were selected from estates lying 
at different levels at the foot of Merapi. In the following 
table, sample No. i is from an elevation of 400 metres, and 
No. II from a height of 100 metres ; the intervening samples 
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were taken at intermediate heights. No. 12 is from the 
Tobacco Experimental Station at Wedi. 


Estate and number of 
soil. 

Loss on 
ignition. 


Pet cent. 

Temj>el No. i 

3‘46 

»» »» 2 . 

3 82 

». 3 •• 

2-68 

Mlesen ,,4 . 

2*30 

M M 5 • 

2*98 

tf ^ • 


KebonAgoong ,, 7 . 

654 

»» »» n ^ • 

7-28 

M M M II . 

7 05 

Wedi ,, 12 . 

S <4 


Total 

nitrogen. 

Phosphoric 

acid. 

Potash. 

Per cent. 

Per cent. 

Per cent. 

008 

0*17 

oo8‘ 

0*10 

0*14 

0*10 

o‘o6 

016 

005 

0*06 

015 

0*06 

005 

005 

007 

006 

0 02 

0*07 

006 

0*01 

0*05 

005 

O'OI 

0*04 

005 1 

003 1 

1 005 

008 

0*15 1 

1 0*12 


These chemical analyses are of importance only in 
showing the amount of reserve material in the soils which 
will eventually be available as plant food. The determina¬ 
tion of the quantity of such constituents immediatel}' 
available for tobacco was not attempted, since the effect 
of the rice crops taken off before tobacco could not be 
determined, nor the effects due to the flooding of the land 
for rice cultivation. The results are of interest, however, 
in showing the tendency to diminution in the amounts 
of phosphoric acid and potash present in the soil with 
increasing remoteness from its original situation on 
Merapi. 

Cii/tii'ation 

As explained above, each piece of land is only used 
every second year for the cultivation of tobacco for the estate 
lessees, and in intervening years the peasants’ own crop, 
usually rice, is grown on it. The method adopted of alter¬ 
nating these crops is as follows; At the end of December, 
when the tobacco crop of that season has been cleared 
away, dams are erected round the field and the latter is 
flooded for rice cultivation. The rice has been sown in 
seed-beds forty to fifty days previously, and the young 
plants are now transferred to the field. About a hundred 
days later the rice is ripe and ready for cutting. The land 
is then harrowed twice, ploughed, and again planted out 
with rice, and after another hundred days these operations 
are repeated, so that three crops of rice are obtained 





258 BULLETIN OF THE IMPERIAL INSTITUTE 

between each two tobacco crops. The distribution of 
crops is somewhat as follows: 

January to May 

June to October 

November to March 

March to August . 

August to December 

‘ I pi ail = 1 36 '5 lb. 

These excellent yields are due in the first place to the 
depth and richness of the soil, but also to the careful and 
thorough methods of preparing the soil which are in use 
among the Javanese peasants. The rotation of the two 
crops may also have a specific influence that is not easy 
to gauge. The rice crop is never manured directly, but 
the water used for flooding the rice fields is usually rich 
in organic matter of manorial value. Certain of the estates 
do not possess a water supply large enough to permit 
of rice cultivation, and in these cases maize, soy bean, 
ground nut, or so-called “ dry rice ” is grown between 
successive tobacco crops, or, where water is sometimes 
available, a combination of these two systems is used. 
A supply of water is of great in portance in tobacco 
cultivation, and consequently a very extensive system of 
reservoirs, canals, and aqueducts has been constructed 
in the Vorstenlanden with a view to conserving the supply 
and using it to the best advantage. 

Preparation of Soil 

After the third rice harvest in March the rice straw is 
removed and used partly as buffalo fodder and partly as 
fuel for sterilising the seed-beds. The chief gutters are 
then dug out in the direction of the slope of the land, and 
usually at distances of 150 ft. from each other. These 
gutters are made about 1-5 ft. wide and 4 ft. deep, and 
they, and the second set of subsidiary gutters referred 
to later, are generally constructed in a new place each 
tobacco season, so that the soil has the advantage of 
gradually being worked over at a comparatively deep 
level. The whole of the work is done with the native 
“ patjol,” a kind of broad mattock, in the use of which the 


, First rice crop 
. Second rice crop 
. Third rice crop 
. Preparation for tobacco ^ 20 piculs * 

. Tobacco crop j perbouw* 

“ I houw *= 175 acres {approx.). 


I 100 piculs ^ 
r per bouw 
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Javanese peasant is very expert. As soon as the gutters 
are made the land is ploughed with a Javanese shallow 
plough. Manure is then spread over the soil and ploughed 
in. On the best-managed estates the Hindoo plough, 
which works deeper than the local plough, is used for this 
purpose. After the manuring is finished two further 
ploughings are given. At this stage a second system of 
parallel gutters is constructed. These are about 10 in. 
wide and i to 2 ft. deep, and lie at a distance of about 30 ft. 
from each other, and run at right angles to the first set. 
The distance apart of the gutters in each set may be 
reduced to half if the soil is only with difficulty permeable 
to water. The whole system of gutters is then surrounded 
by a ring-drain, which runs round the whole field. The 
rectangular plots into which the land is divided by this 
drainage system are known as "godaks.” These are 
ploughed again three times, the corners, which cannot 
be reached by the plough, being worked deeply with 
the “ patjol.” The land is then marked out for planting 
with tobacco seedlings, and the positions for these are 
indicated by pieces of split bamboo (“ soetjens ”) placed at 
intervals of i 5 ft. along parallel rows that are 3 ft. apart. 

At this stage of the operations the “ gebroesan ” or 
deep-soil working begins. For this purpose the middle 
2 ft. of the 3 ft. space, between the rows in which tobacco 
is to be planted, is worked by the “ patjol ” to a depth of 
from 1^ to li ft.; the remaining 6 in. on cither side of the 
bamboo marks is worked to a depth of about 9 in., except in 
the immediate neighbourhood of the “ soetjens,” or bamboo 
marks, where a relatively solid subsoil is left, which is 
believed to be advantageous to the young plants, since it 
enables them to root firmly. 

An alternative method of soil working is sometimes 
practised. The ground is first divided up into .<=^rips 
3ft. wide as described above; the soil in one of these 
strips is dug to a depth of 9 in. and the excavated soil 
placed on the next strip. I'he exposed subsoil is then 
dug to a depth of 6 in. over a width of if ft. and left ex¬ 
posed to the air for some time, after which it is filled in 
again, and the neighbouring strip is then similarly treated 
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in its turn. It is still doubtful whether there is anything 
to choose between these methods as regards their efficiency 
in promoting fertility and good condition of the soil. 


Manunug 

As stated already, the rock from which the Vorstenlan- 
den soils are originally derived is rich in potash, lime, 
and phosphates, and the deep and thorough working of 
the soil, coupled with the fact that new soil is being con¬ 
tinually added in various ways, means that, so far as these 
constituents are concerned, the soils need no addition of 
manures. The addition of nitrogen and of humus is, how¬ 
ever, a more difficult matter. There is no regular system 
of collecting and preserving stable manure in Java, and 
practically the only manure available is street sweepings 
from the native hamlets, and this is regularly applied in ^ 
the early stages of preparing the land for tobacco cultivation. 
Dr. O. de Vries has published recently analyses of a number 
of samples of this material {Med. Proefs. Tabak. Dept. Landh. 
Ned. lud. No. III.), which show that the air-drj’ material 
ranges in specific gravity from 0 43 i.} r30, contains from 
2'9 to io'4 per cent, of water, o'18 to o'69 per cent, of nitro¬ 
gen, 0'3i to o'6s per cent, of phosphoric acid, and on ignition 
loses from 4^7 to 30 9 per cent, of its weight. These figures 
indicate that in many cases it is largely composed of sand, 
and consequently is of little value as a manure. 

A certain amount of organic matter is also added 
through the ploughing in of rice straw after the first and 
second rice harvests. Experiments have been made in 
green manuring, but the difficulty as to this lies in the fact 
that the land is already occupied almost continually by 
rice or tobacco, and under present conditions it is difficult 
to insert a new crop without detriment to the immediate 
interests of the peasants on the one hand, or of the estate 
lessees on the other. The difficulty could be met in part 
by ploughing in the refuse from the tobacco crop, but in 
Java the commendable practice obtains of burning all this 
refuse each year to avoid possible infection of the new 
crop by diseased plants of the former crop. 
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Seed-beds 

Seed-beds are prepared in mid-July, end of July to 
beginning of August, and mid-August, so that the fields 
of each estate usually have in the growing season tobacco 
in three stages of development. The soil on the sites 
selected for seed-beds is ploughed several times and then 
worked over every five days to a depth of 12 in. with the 
“ patjol.” In the intervals the soil is exposed as much as 
possible to light and air as a means of avoiding “ mosaic ” 
disease in the seedlings to be raised on it. The beds are 
made 12 ft. long by 4 ft. wide, and 1 ft. high, and are 
arranged in a series of rows, the distance between each 
bed and its neighbour in the same row being about 
2\ ft., and between two consecutive rows 5 ft. In the 
middle of each 5-ft. path is a large gutter communicating 
with a smaller one surrounding each seed-bed. Water is 
supplied in this system of gutters during the first five 
days to flood the seed-beds and destroy ants. The main 
gutter is used later on for watering the beds. For this 
purpose large bamboo stems are used, each provided with 
a watering rose at one end. These are laid in the gutter, 
and when full ol water are held over the bed so that the 
water flows through the rose in spray. Three days before 
the seed is sown rice straw is spread on the beds and, 
after it has lain one day to attract insects, is burnt. 
Around each bed bamboo poles, higher on one side than 
the other, are erected with suitable supports across the 
top, on w’hich mats made of straw and leaves are fastened 
to afford shade when necessary. 

The seed is supplied by the estate owners, mixed with 
ashes or fine sand, and is used at the rate of o'5 gram 
for each bed. The beds are first smoothed over and flat¬ 
tened, and the seed sown at sunrise on a still day. The 
watering of the beds by the sprays referred to above is 
then begun, and for the first five days they are kept damp. 
The allowance of seed per bed provides for thick sowing, 
and after about eight days the attendant begins picking 
out the excess of plants, and continues this until the 
twelfth day. As a rule 3,000 plants are eventually raised 
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on each bed, equal to about 6o per square foot. Bussy 
{loc. cit) regards this as far too high, and suggests 20 per 
square foot as the maximum. Beginning on the sixth 
day, the beds are sprayed with Bordeaux mixture every 
five days. On the twelfth day the shade is removed dur¬ 
ing the cooler parts of the day (early morning and late 
afternoon) and replaced during the rest of the day, and 
from this time onwards the duration of shading is reduced 
each day, and by the thirtieth day the plants should be 
ready to do without any shade, unless heavy rain falls, 
in which case the cover is replaced as a protection. 

The young plants are ready for planting out when the 
leaves are about the size of a Straits dollar, which is 
usually in about thirty-five to forty days after sowing. 
Before the plants are moved the seed-bed is thoroughly 
watered and the transplanting is done in the afternoon, 
only as many plants being removed at a time by each 
worker as he can plant again in an hour. The placed* 
marked out in the field by split pieces of bamboo (see 
p. 259) for the reception of the young plants are thoroughly 
watered before the plants are put in. For planting the 
peasant uses a stick, with which he tares a hole, into which 
the young plant is placed and the soil pressed down firmly 
round it, a little soil being then heaped up round the stem. 
Next morning a stiff leaf, such as that of Ficus or 
Artocarpus, or a piece of coconut shell, is fixed on the 
bamboo splint beside each plant to serve as shade, and also 
as a protection against very heavy rain. The plants are 
watered morning and evening on the first two days after 
planting out, and in the afternoon of each of the next 
five days. At later stages no watering is necessary as 
a rule. 

The rest of the cultivation consists in breaking up the 
soil between the rows of plants whenever it becomes hard, 
heaping soil round the bases of the plant stems, removing 
and burning weak or diseased plants, and replacing these 
from a reserve in the seed-beds. 
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Diseases 

Throughout, a very careful watch is kept for insect 
pests, and the village children are paid to collect and 
destroy these. For the treatment of the fungoid disease, 
Phytophthora nicotiancc, which is very prevalent, special 
labour is provided by the estate-owners, and the peasant 
is required to give notice as soon as this disease appears 
on his field. The special labourers who are continually 
engaged on the plantations in the control of disease, work 
in pairs and carry with them quicklime, ammonium sul¬ 
phate, Bordeaux mixture, and tarred sticks. The diseased 
plants are taken up, placed in a tin case carried for the 
purpose, and the holes filled with a mixture of lime and 
ammonium sulphate solution. The surrounding plants are 
sprayed with Bordeaux mixture and the place marked with 
a tarred stick. The place is visited every day for four 
days, and if no further outbreak appears a new stick is put 
in each day, so that when four have been inserted, the 
peasant knows that the place is considered safe and that a 
new plant may be inserted. The treatment depends upon 
Jensen's observation in java that ammonia is an excellent 
fungicide. As the tobacco plant itself is affected by the 
fresh mixture applied to the soil, some days must elapse 
before a new plant is put in. The diseased plants removed 
are carried away and burnt under supervision each day. 
Leaves showing Phytophthora spots are also broken off and 
burnt. 

Other diseases which have proved troublesome are 
a root disease and the “ mosaic leaf disease.” The former 
is a bacterial disorder, which in the Vorstenlanden is liable 
to attack the roots of plants in soil newly cultivated, or 
which has not been worked so intensively as usual, or in 
which acid fermentation is proceeding. Mosaic leaf disc se 
is widespread, but on the whole does very little harm in 
Java. 


{To be continued) 
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THE COCONUT AND ITS COMMERCIAL USES 

Part II 

In Part I. of this article, published in the last number of 
this Bulletin (p. 76), an account was given of the cultivation 
of the coconut palm up to the stage at which the plantation 
comes into bearing. In this part, the pests and diseases of 
the palm are considered and an account is given of the 
various products obtained from the palm and of their 
preparation for the market and their utilisation. 

Pests and Diseases of the Coconut Palm 

The coconut palm is liable to attack by several insect 
and animal pests and is also subject to fungoid diseases, 
the more important of which are dealt with below. 

The “ rhinoceros ” or “ black ” coconut beetle (Orj>c/cs 
rhinoceros, Linn.) is a destructive insect common in eastern 
countries, and probably distributed throughout the tropics 
where the coconut palm is grown. The adult insect flies 
by night and feeds on the soft tissues of the undeveloped 
leaves and the apical bud. As a result of these attacks the 
bud may be killed, in which case the palm ceases to grow 
and ultimately dies. The holes frequently seen in the 
trunks of coconut palms are the results of injuries caused 
to the apical bud at various periods of growth, and these 
serve as burrows for the beetle. The larvae are soft, 
fleshy grubs with white, wrinkled bodies that develop from 
eggs usually deposited in decayed coconut stumps or other 
decomposing vegetable matter. The larvae live in similar 
material, and are also found in soils that are rich in humus, 
at from 6 to 12 in. below the surface. The mature insect 
is a large dark brown or black beetle, 34 to 48 mm. 
in length, with a horn projecting from the head which is 
more prominent in the males than in the females. In 
countries where this pest is plentiful it is necessary to 
search plantations every week during the rainy season 
and to destroy any of the insects that may be captured. 
The beetle is usually dislodged from the holes in the tree- 
trunks with a piece of barb-pointed wire. In order to 
prevent the beetle depositing its eggs in living trees. 
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" trap-trees ” are recommended. These consist of old 
coconut stumps that have been cut into lengths and 
piled in heaps in various parts of the estate. The fermen¬ 
tation these undergo attracts the beetles and provides a 
suitable medium for the deposition of their eggs. If the 
heaps are frequently examined numbers of beetles may be 
captured and destroyed. The necessity for keeping the 
plantation clean and free from decaying organic matter is 
evident, and in view of this all vegetable refuse should be 
regularly collected and destroyed by burning, or buried in 
a trench, and not allowed to decay on the surface soil. The 
filling of the “ head ” of the palm and the axils of young 
leaves with clean, sharp sand is said to be practised in 
the Philippines with good effect. The parts of the tree 
attacked should be syringed, in the case of young trees, 
with bitter aloes macerated in water or with a solution 
of sulphate of copper or arsenic. Wounds or cracks that 
are liable to invite the attacks of insects should be tarred 
over, or filled in with a mixture of tar and sand or clay, to 
prevent the ingress of moisture. 

The insect known locally in Trinidad as the “ rhinoceros 
beetle” is different from that of eastern countries, and 
has been identified as Strategus anacJiorcta (sec Circ. No. 5, 
1911, Board of Agric., Trinidad and Tobago, p. 23). It is 
a large, dark, chestnut-brown beetle lA to 2i in. in length, 
and the males have a horn-like projection on the anterior 
part of the thorax. The beetles damage young palms by 
boring into the stems from the roots and by tunnelling 
upwards into the heart-wood, which soon proves fatal to 
the trees. The larvae are found in decomposed vegetable 
matter. The mature insects burrow in the soil and the base 
of the young trees, and may be captured by being dug out, 
and can be removed from the trunks by probing the holes 
with a barb-pointed wire. An application of lime round ti.e 
young tree is recommended as a preventive against attacks, 
and it is suggested that unlimed trees be left at intervals 
to form " traps.” 

The “Asiatic" or “red" coconut palm weevil 
{RItyi cophorus ferruginena, F.) is second only to the 
rhinoceros beetle as a destructive pest of the coconut. 
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and is widely distributed in eastern countries where 
the palm flourishes. An allied species known as R. 
palmamm, Herbst., attacks the coconut and other palms 
in Central and South America and the West Indies. 
The eggs are deposited in wounds of all kinds, such as 
the holes made by the rhinoceros beetle, the wounds 
produced by toddy-drawers, and the exposed ends of 
leaf bases that are left when old leaves are cut off the 
tree. The larvae tunnel into the soft tissue of the trunk 
in all directions, and when mature make cocoons of 
twisted fibres of the host plant, in which they pupate. In 
due course the weevil emerges from the cocoon and leaves 
the tree to commence a new life-cycle. The adult insect 
is extremely variable in size and markings, and is provided 
with a prominent proboscis. The colour varies from 
reddish with black markings to almost black, and the 
length from 25 to 35 mm. This pest is difficult to 
combat owing to the fact that there is no external evidence 
of its presence in a tree until a very advanced stage of 
decay has been reached. Trees that arc in an unhealthy 
condition are more liable to attack than vigorous specimens, 
and as the former are a menace to plantations they should 
be cut down as soon as possible. The trunks of such 
palms form useful “ traps ” for weevils if cut up into short 
lengths and left on the ground in piles accessible to the 
insects. Frequent e.xamination of the “ traps " is essential, 
and when found to be infested with weevils the logs should 
be destroyed by burning or submerged for a few weeks in 
water. The larvae may also be extracted from the trunk, 
in some cases, by means of a piece of barb-pointed wire. 

Holes in the trunk produced by the rhinoceros beetle 
should be plugged, as should also all wounds that lend 
themselves to this treatment; surface wounds or bruises 
should be tarred or painted over to prevent the female 
selecting such situations for the deposition of eggs. In 
the Gujarat District of Bombay the juice of Euphorbia 
ncriifolia is said to be used for this purpose. 

In the Federated Malay States a lepidopterous pest 
known as Brachartona catoxantha, Hamps., is recorded as 
causing considerable damage to coconut palms in certain 
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years [Bulletin No. 4, 1909, Dept. Agric., Fed. Malay States). 
The eggs of this pest are laid on the highest trees, and as 
many as five broods may be produced during eight months. 
The dlWiage to the palms is caused by the caterpillars that 
mine the leaves. Early action is necessary in order to 
control the pest, as the broods follow each other so 
rapidly that it becomes almost impossible to cope with it 
after the appearance of the third brood. Spraying with 
kerosene emulsion is an effective remedy. The moths 
may also be taken in considerable numbers by sweeping 
butterfly nets along the edges of the palm leaves. This 
checks the pest if the moths are destroyed before eggs are 
laid. 

The giant moth borer of the sugar cane [Castnia licus), 
and an allied species (C. dccdalus), are said to attack the 
coconut palm in the West Indies. In Circ. No. 5, 1911, 
Trinidad and Tobago Board Agric., two lepidopterous insects, 
the coconut butterfly (Brassolis sophorai) and the coconut 
saturnia moth [Hyperchiria sp.), are described. The larvae 
of these insects eat the leaves, but so far the pests have not 
occurred in sufficient numbers to prove very serious. 
When observed, however, they should be destroyed. The 
caterpillars of the butterfly have been kept in control by 
cutting down the “ nests ” of the insect and crushing the 
caterpillars, which are large and sluggish and easily 
destroyed, but as they are protected by stinging hairs, 
careful handling is necessary. 

Two other species of Lepidoptera [Padraona chtysozona, 
PlOtz, and Thosea cincreaniarginata, Banks) which attack 
coconut palms are described in the Philippine Journal of 
Science (1906,1, 211). Each species attacks the leaves, but 
their numbers at present are not large enough to cause 
serious damage to the trees. 

Several species of scale insects [Coccidcc) cause damage 
to the leaves of the palm, the most important being the 
“ Transparent Scale ” or “ Bourbon Aspidiotus ” [Aspidiotus 
destructor^ Sign.), which appears to be widely distributed 
where coconut palms are found. This is a minute whitish, 
transparent insect, with a central yellowish spot; it usually 
occurs in masses on the under sides of leaflets causing them 
18 
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to assume a yellow colour, which is easily detected in the 
distance. Older leaves are also affected, and the portions 
attacked assume the characteristic yellow colour and sub¬ 
sequently die, leaving brown, dead patches in the leaf. A 
small coccinellid beetle {Scymmis sp) is recorded as pre¬ 
daceous on this pest in the Philippines. In Trinidad the 
Aspidiotus scale is said to be associated with ants {Azteca 
chartifex, Forel.), which are fond of the honeydew excreted 
by the scale. 

Less important than the preceding are the glassy star 
scale {Vinsonia stcllifcra), a reddish-brown insect with a 
covering of white glassy wax; the coconut snow scale 
{Diapsis boisduvalii), the females of which are pear-shaped 
and of a yellowish green colour, the males oblong and 
white, with three longitudinal lines; and the black line 
scale (hclinaspis longirostris), a long, narrow, black insect 
resembling a black line on the leaf. The following less 
important scale insects attacking the coconut palm ai'B 
enumerated and described in the Philippine Journal of Science 
(1906, 1, 217): Chrysomphalus propsinms, Parlatoria Grecni, 
Chionaspis Candida, Lepidosaphes McGregori, L. unicolor, and 
Paralecanium cocophyllet. 

The coconut mealy bug {Pscndoeoeciis nipev) and the 
white fly (.( 4 cocro/s) may also attack young plants 
in the nursery or in the field. 

Scale insects and white fly usually attack young or 
weakly plants that have been neglected or injured by the 
attacks of beetles. In dealing with such plants, attention 
should be given to cultivation to induce greater vigour 
in growth, which will enable the plants to recover from 
the effects of the insects and resist further attacks. 
Spraying with lime-sulphur wash or kerosene emulsion 
is also useful in the case of small trees for aspidiotus, 
the coconut snow scale, and mealy bug; a wash of whale- 
oil soap checks white fly ; whilst glassy star scale and black 
line scale require a spraying mixture containing resin. 

When ants are found in association with scale insects 
they should be destroyed in order to check the spread of 
(he latter. Kerosene emulsion is useful for this purpose, 
or a solution of cyanide of potassium, i oz. to a gallon of 
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water, may be employed, but it should be remembered 
that cyanide of potassium is a dangerous material for 
general use, as it is intensely poisonous. 

The more important fungoid diseases of the coconut 
palm are the following ; 

The “ bud-rot disease," well-known in the West Indies 
and in parts of the East, especially in India, Ceylon, and 
the Philippines, is generally considered as due to the action 
of bacteria, although the particular causative species has 
not yet been definitely isolated. The disease, as its name 
implies, attacks the terminal bud of the palm, causing its 
complete decay, after which the death of the palm slowly 
follows. The palms attacked hy bud-rot may usually be 
distinguished by the yellowing and drooping of the older 
leaves, the browning of the young erect leaves, and the 
putrid condition of the whole of the terminal bud. Various 
methods of dealing with this disease have been suggested, 
but the only safe course it is possible to recommend in the 
present state of our knowledge is to cut down and destroy 
affected trees as soon as possible. If it is not convenient 
to burn the diseased trees the terminal bud should be buried 
in a trench with lime. Trees in the neighbourhood of dis¬ 
eased specimens should be sprayed with Bordeaux mixture as 
a preventive measure. Native cultivators in the Philippines, 
Central America, and Trinidad are said to employ salt as 
a protection against this disease by placing it in the bud or 
by causing salt-water to drip on to the young leaves. So 
far there is no definite information available as to the 
efficacy of this treatment. This disease on young trees is 
said to be favoured by close planting and dense shade, and 
this fact further emphasises what has already been said 
with regard to the necessity for ample spacing when 
forming a plantation. 

The “ root disease,” which shows symptoms similar to 
those of bud-rot, is practically confined to trees that have 
reached the fruiting stage. The leaves of diseased trees 
first show signs of wilting; they afterwards turn yellow, 
and finally black, in colour, and hang down vertically 
around the palm trunk for some time before they are shed. 
The older leaves are usually the first to show the symptoms 
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of the disease, although occasionally an inner ring of leaves 
is the first to turn yellow. 

After the leaves assume a yellow tint the nuts begin to 
fall and subsequent flowers fail to set. The new leaves 
become successively smaller, and finally the bud decays 
and the palm dies. The roots of a diseased palm show a 
disorganised condition of the outer tissues, and at the butt 
end of the trunk there is a red discoloration extending 
from the base for a distance of from 2 to 3 ft. upwards. 
This discoloration may affect the tissues generally, or may 
be in the form of a ring towards the outside of the trunk. 
The diseased roots and red discoloration differentiate this 
disease from bud-rot, which has been considered identical 
by some authorities. The root disease in Ceylon is con¬ 
sidered by Fetch to be due to Fonics liicidns (Leys) Fr., a 
fungus which attacks the mango, bamboos, and other tropical 
plants. The mycelium of two other species of fung^ 
Botryoplodia sp. and Lasiodiplodia Thcobromcc, have also 
been detected on diseased roots, but as these were living 
saprophytically they were probably not the primary cause 
of the disease. The following measures are recommended 
in dealing with root disease—a remedy, so far, is not forth¬ 
coming. The diseased trees should be cut down and the 
butt end for at least 2 or 3 ft, together with the diseased 
roots, should be burnt. The soil in which the tree stood 
should receive a good dressing of quicklime, and a circular 
trench should be opened round it about 2 ft deep and 
2 ft. wide, to isolate the infected area and prevent the 
spread of the mycelium of the fungus. 

A disease of the stem commonly known as “stem¬ 
bleeding disease” is attributed to the attacks of Thiclaviopsis 
paradoxa {T. ethaceticus), a fungus which is also responsible 
for a disease of pineapples and the decay of sugar cane. 
The presence of this disease is usually indicated by a 
brown liquid substance which exudes from cracks in the 
stem and causes a black stain. The internal tissues of 
the stem situated immediately beneath the stained area 
are found, on examination, to be diseased and watery. 
Frequently as a result of this disease the outer tissue falls 
away, leaving the fibrous tissue exposed, or in other cases 
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the internal tissue appears to be eaten away by the disease, 
so that in extreme cases the trunk may be rendered hollow 
from the base to within 2 to 3 ft. of the terminal bud. In 
the latter case there may possibly be little external 
evidence indicating the extent of the disease. Though the 
attacks of this fungus do not appear to affect the health 
of the trees, diseased specimens are frequently brbken 
off by strong winds, and loss may result from this cause. 
The portions of stem affected by the disease should be 
completely removed by cutting out with a chisel and 
mallet, and the wound dried by heating with a torch, after 
which a coating of tar should be applied. Care should be 
taken to make the wound slant outwards so that water 
and debris are unable to lodge in it and cause further 
decay. The diseased portions cut away from the trunk 
should be destroyed by burning and not allowed to remain 
on the ground. (Cf this Buu.etin, 1910, 8, 78.) 

The “ leaf disease ” of coconut palms is due to Pestalozzia 
pahnanan, a fungus that also attacks other economic plants. 
The leaves droop when attacked and the leaflets assume a 
greyish colour. The apical leaflets are first attacked, and 
the disease spreads gradually downwards towards the 
leaflets situated nearest the trunk of the pann. When 
badly attacked 2 to 3 ft. of the apical portion of the frond 
sometimes break off, or the whole frond assumes a hori¬ 
zontal position, with the apical diseased portion hanging 
vertically downwards. The fungus may be detected on the 
under sides of the leaflets, where it appears as small 
yellowish spots scattered about the surface. These extend 
and frequently coalesce, forming irregular blotches, and the 
colour changes from yellow to greyish-white in the centre. 
In the grey parts the fructifications of the fungus appear as 
greyish-black pustules on the upper surface of the leaves. 
The diseased leaves present a withered appearance, anu 
finally fall to the ground. The disease checks the vigour 
of the tree and causes the young nuts to fall; in bad cases, 
when most of the mature leaves are attacked, the apical bud 
may be the only portion left. In attacks by this fungus 
steps should be taken to improve the health of the tree 
by cultivation and manuring so that it may more easily 
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resist the disease, and the leaves should be sprayed with 
Bordeaux mixture, or some other fungicide, to prevent the 
spread of the fungus. The diseased portions should be cut 
off and destroyed by burning. 

Coconut Palm Products 

Coir fibre .—The important fibre known as coir is derived 
from the fibrous husk (the mesocarp) of the coconut fruit. 
The best fibre is said to be derived from nuts that are 
gathered before they are quite ripe. As the nuts ripen the 
fibre becomes coarser and a longer period is required for 
the retting process, one result of which is that the ultimate 
product is of a dark colour. Some varieties of coconut 
palm are said to yield fibre of finer quality than others, and 
the situation of the plantation is also considered to influence 
its quality, the fibre produced by palms growing near the 
sea being finer than that grown inland. In preparing coir 
fibre by the native methods the husks are removed from the 
nuts by hulling, as described above, and placed in cages or 
basket-work enclosures in backwaters, or in pits containing 
brackish water, where they remain for from seven to 
eighteen months. When sufficiently softened, the husks 
are taken from the pits and beaten by hand with wooden 
mallets to free the fibres from the corky material and other 
non-fibrous matter in which they are embedded. The 
separated fibre is then dried, further cleaned from dust and 
refuse, and finally sorted into grades and baled for export. 

In the preparation of the best commercial coir by modern 
methods the husks are retted by being steeped in tanks of 
water warmed by steam. The treatment is much shortened 
by this method. When sufficiently soft the husks are beaten 
by hand or passed through a crushing machine. After 
leaving the crushing machine the fibre is passed into the 
extractor or breaking-down machine, in which it is com¬ 
pletely disintegrated. It is then dried and treated by a 
“willowing” machine to remove dust and other debris. 
The fibre is usually sorted by a process of combing or 
hackling into grades of different lengths and qualities. 
That known as “ mat ” fibre consists of the finer fibres used 
for spinning purposes and for mats or ropes; brush fibre 



THE COCONUT AND ITS COMMERCIAL USES *73 

or “ bristle ’’ is composed of the coarser and stiffer fibres, 
and is employed in the manufacture of brushes and brooms; 
the short “ curled ” fibre or tow is used in upholstery as a 
substitute for horse-hair for stuffing, and the dust or refuse 
is employed as a manure and for other gardening purposes. 

The commercial value of Ceylon “ bristle ” fibre is about 
;fi8 to £2^ per ton, whilst “Ceylon fibre” is worth from 
£% los. to £i\ per ton in the London market at the present 
time (June 1912). Specimens of coir fibre and of yarn 
prepared from it are shown in the Ceylon Court of the 
Public Exhibition Galleries at the Imperial Institute, and 
a description of these exhibits has been given previously in 
this Bulletin (1905, 3 , 21 1). 

Desiccated Coconut .—Desiccated or shredded coconut is 
a comparatively new coconut product, the manufacture of 
which has become an industry of considerable importance. 
The product consists of the fresh kernel of the coconut 
reduced to strips, shreds, or granular particles from which 
the moisture has been removed by drying in special ovens 
or desiccators. Desiccated coconut will keep sweet for a 
considerable length of time, and is largely employed in con¬ 
fectionery, being used for its own particular properties and 
also as a substitute for almonds. I'he United Kingdom, 
the United States of America, Germany, Austro-Hungary, 
Belgium, France, and Spain import desiccated coconut in 
large quantities. As only fresh kernels can be used in its 
manufacture, the preparation of desiccated coconut is con¬ 
fined to countries where a large supply of fresh coconuts 
is available. The principal seat of the industry is in 
Ceylon, but the United States, the United Kingdom, and 
(on a small scale) Australia also manufacture desiccated 
coconut from imported nuts. 

The process consists in removing the hard shell of the 
nut with a hatchet or by means of a small revolving, saw, 
driven by steam-power. The outer brown skin of the 
kernel is removed by shaving the husked nut with a spoke- 
shave, such as carpenters use, and this process is completed 
by holding the nut against a steam-driven revolving rasp, 
which removes any portions of brown skin that escape the 
shaving operation. The shaved kernels are cut into halves 
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and the watery contents of the nut allowed to drain away, 
after which they are passed through a machine which 
reduces them to strips, shreds, or granular particles as 
desired. The material so prepared is then ready for 
desiccating. In warm countries the oil contained in the 
coconut kernel becomes rancid very quickly on exposure, 
and for this reason it is necessary to dry the nuts as soon 
as possible after the removal of the hard shell. 

There are many machines and processes patented in 
connection with the manufacture of this product in differ¬ 
ent countries. A common method of drying is to place 
the shredded material on trays which are arranged in a 
large drying-room heated to a temperature of at least 
iio°F. The heat is usually produced by steam, and the 
moist vapour is drawn off by means of a power-driven fan 
producing a continuous circulation of heated air. To 
facilitate drying, the material is constantly stirred, and|,^ 
when quite dry the trays are removed from the heated 
chamber and allowed to cool. Another method consists in 
spreading the shredded kernel on tables of polished iron, 
heated from below by steam. The material is frequently 
stirred by means of a wooden rake during the drying 
process and the vapour is drawn through chimneys in the 
roof of the drying-room by means of power-driven fans. 
When sufficiently dry the shredded coconut is sifted into 
grades, the granular form being classed as “ fine," “ medium," 
and ‘‘ coarse " according to the size of the particles, and is 
then packed in lead-lined chests which are sealed for 
export. In the manufacture of some grades it is the 
practice to mix a little sugar or starch with the shredded 
kernel to assist the drying process. When too much sugar 
is employed the product is crisp and breaks easily, and 
when too much starch has been added the shredded coco¬ 
nut works up into a pasty condition and assumes a 
greenish hue. In the United States, sugar not exceeding 
lo per cent, of the bulk, and starch not exceeding 5 per 
cent., are permitted. 

It is estimated that three nuts of average size are re¬ 
quired to produce i lb. of desiccated coconut. 

Copra .—To convert the coconut kernel into copra the 
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husked nuts are usually cut in two by means of a hatchet 
or cutlass, but in some countries, e.g. Hawaii, the hulling 
process is omitted and the whole fruit is divided into 
halves. After being opened the watery contents of the 
nuts are drained away and the halved nuts are placed with 
their hollow sides uppermost, on a clean piece of ground 
or a prepared floor where they are fully exposed to the sun. 
After a few hours’ exposure the kernels will have become 
somewhat dry and shrunken and can then be easily re¬ 
moved from the shells by means of a knife or chisel. A 
further exposure to the sun and air for from four to five 
days, or for a longer period in unfavourable weather, 
is essential to render the kernels perfectly dry, when they 
are known as copra. During the drying process the 
kernels are frequently moved and turned so as to expose all 
parts to the sun. Sun-dried copra is of very good quality 
provided the climatic conditions are such as to allow of 
quick drying and care is taken to prevent access of dust 
or dirt to the kernels during the drying process. In 
view of the fact that the copra industry is usually carried 
on in countries where there is a heavy rainfall, and fre¬ 
quently near the coast-line or on the banks of rivers, 
where the atmosphere is moist, sun-drying is generally 
a long process, and at certain times of the year not 
practicable. In some countries, where sun-drying is the 
usual method of preparing copra, large wooden tables are 
constructed on which the kernels are spread to dry. The 
tables are provided with wheels which run on iron rails, 
and at night, or in the event of storms, they are run under 
a shelter constructed of corrugated iron or thatch. The 
pairs of rails are placed at different levels, so that the tables 
are one above the other in the shelter, which latter occupies 
but a small space compared with the drying area provided 
by the tables. 

Artificial drying is frequently resorted to for preparing 
copra when the climatic conditions are such as to render 
sun-drying impracticable. A primitive method of artificial 
drying consists in placing the halved kernels on a " grille " 
of bamboo over an open fire which is fed with the husks 
and shells of the coconut. Owing to contact with the 
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smoke, copra prepared by this method is usually blackened 
and yields an inferior oil which is unsuitable for many 
of the purposes for which coconut oil is in demand. Kiln- 
drying is another method of preparation that is commonly 
practised. An ordinary kiln consists of a shed or structure 
to protect the copra from rain, and throughout the length 
of the floor a trench is opened which is provided with 
a furnace at one end and a chimney at the other. Sheet 
iron is placed over the trench and covered with a layer of 
clean white sand. The fresh kernel or “green” copra is 
placed in thin layers on the sand and a fire lighted in 
the furnace and fed with wood or the husks or shells of the 
coconut. In from twenty-four to thirty-six hours, accord¬ 
ing to the intensity of the heat and the amount of turning 
the kernels receive, they should be converted into copra. 
Drying houses are also used in some countries. These are 
heated by means of a system of hot-water or hot-air pifi^s 
over which air passes when admitted to the building. 
Ventilation is provided at the top of the building, so that 
a continuous current of warm, dry air passes over the 
kernels, which are spread thinly on trellis-work tables. 

Vacuum dryers and other machines similar to those 
used for drying cocoa and fruit are also in use, and it 
is claimed for some of these that they effect the complete 
drying of the kernels in from two to three hours and 
produce copra of the first quality. When properly pre¬ 
pared copra should be white in colour, of agreeable odour, 
free from foreign matter, and should break with a vitreous 
fracture. 

Recent investigations as to the causes of rancidity in 
coconut oil have shown that most of the deterioration 
which the oil undergoes takes place before it is expressed 
from the copra. The change is brought about by means 
of micro-organisms which are able to subsist on the 
sugar, albuminoids, and water present with the oil in 
the coconut kernel. Experiments carried out in the 
Philippines have shown that copra containing as small a 
quantity as 9 per cent, of moisture is attacked by moulds, 
and that free acids and colouring matter are produced 
as a result of their growth, whilst copra in which moisture 
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is present to the extent of 15 per cent, or more is attacked 
by bacteria, which change it into a soft, slimy mass, that is 
frequently of bad odour, and yields a very inferior oil. 
To prevent the attacks of fungi and bacteria it is necessary 
to dry the copra thoroughly, so as to reduce the moisture 
content to as low a percentage as possible. It has been 
found by experiment that copra in which the moisture 
has been reduced to 5 per cent, or less, remains unattacked 
by micro-organisms, and, if kept dry, continues fresh and 
sweet for a considerable length of time. 

The use of preservatives for the prevention of the 
growth of moulds on copra has been tried experimentally. 
At the Paris Colonial Garden experiments have been 
conducted with sulphur dioxide for this purpose. Samples 
treated with this gas are said to have been kept several 
years without showing signs of deterioration (see, however, 
this Bulletin, 1911,9, 403). 

Estimates as to the number of nuts required to produce 
one ton of copra vary from 4,500 to 7,000, depending on the 
locality and the variety of nut used. 

The chief commercial varieties of copra are quoted in 
Liverpool at the following rates per ton at present (June 
1912): Manila, i(24 i2.s. Gd. -, Java, ^^26; Malabar, ^27 155.; 
Ceylon, £2j los.; Federated Malay States, £2^^ 125. 6 d. \ 
Seychelles, £27 los'. 


Coconut Oil 

Preparation. — I he natives of tropical countries prepare 
coconut oil by primitive methods, such as cutting the 
kernel in small pieces, and exposing these in heaps to 
the sun, when the oil melts and runs off, or by crushing 
the kernels to pulp in wooden mortars and placing the 
pulp in perforated wooden vessels in the sun, the oil which 
exudes being collected. A simple but more efficient me hod 
consists in first drying the kernels either in the sun or 
over a fire, pounding the dried material, and pressing in 
wooden presses ; oil of good quality may also be obtained 
by throwing the pounded kernels into boiling water and 
skimming off the oil as it rises to the surface. 

According to Lewkowitsch {Chemical Technology and 
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Analysis of Oils, Fats, and Waxes, 1909, vol. ii., p. 508), 
coconut oil first became known in Europe in the eighteenth 
century, but it was not until the middle of last century 
that its commercial value as a soap-making oil was 
recognised, whilst its use in the manufacture of edible 
fats is much more recent. 

Large quantities of oil are prepared for export in the 
tropics by native methods, and also by modern oil-mill 
machinery. The chief grades of oil in commerce are 
(i) Cochin oil, (2) Ceylon oil, and (3) Copra oil. Cochin 
oil was originally prepared on the Malabar Coast by 
boiling the fresh kernels with water and skimming off the 
oil, a method yielding a very white oil free from any 
appreciable amount of free fatty acids. Nowadays the 
term “ Cochin ” is applied to high-grade oils prepared from 
fresh kernels by various methods, and consequently such 
grades as “ Cochin-Australia,” “Cochin-Mauritius,” etc., ai^ 
met with in commerce. The superiority of Cochin oil over 
Ceylon oil appears to be due in part to the drier climate of 
the Malabar Coast, but chiefl}'^ to the greater care in culti¬ 
vation of the trees, and to the better and more cleanly 
methods of preparation. 

Ceylon oil is prepared from fresh kernels by methods 
similar to those used for Cochin oil, but owing to various 
causes it is generally inferior, and contains more free acid. 
Modern methods are, however, now being employed in 
Ceylon, and oil of high quality is being exported. 

The present prices of Cochin and Ceylon oils in 
London are about ;if44 105. and £41 per ton respectively 
(June 1912). 

Copra oil is prepared from copra by modern methods 
in Europe, the United States, and also in Australia. The 
quality of oil so prepared varies according to the quality 
of the copra ; sun-dried copra yields oil of a paler colour 
than kiln-dried copra, whilst that which has not been 
thoroughly dried yields an inferior oil of high acidity. 

The fresh kernels contain only about 30 to 40 per cent, 
of oil, whilst copra contains a greater quantity, depending 
on the thoroughness with which it has been dried; thus, 
sun-dried kernels contain about 50 per cent, of oil, kiln- 
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dried kernels 63 to 65 per cent., whilst in hot-air-dried 
copra as much as 74 per cent, is sometimes present. 

The copra is ground and the meal expressed twice at a 
temperature of 55" to 60'’ C. Attempts have been made 
(Lewkowitsch, loc. cit. p. 513) to extract the oil by solvents, 
but this method has so far proved unremunerative ; when, 
however, the price of the oil is very high, it may pay 
to extract all the oil from the cake and to sell the residue 
as manure, instead of making use of the press cake as 
a feeding-stuff for cattle. 

Properties .—Coconut oil is in Europe a solid white fat, 
but it is a liquid oil at the high temperature prevailing in 
the tropical countries where it is mostly prepared; it is 
therefore generally termed “ coconut oil ” and not “ coconut 
fat.” It has a pleasant taste, and the peculiar, not unpleas¬ 
ant odour characteristic of the coconut; it generally 
furnishes the following constants (Lewkowitsch, loc. cit. 
P- 517): 

I r -o C 

Specific gravity at -.... 0*926 

I 5’5 

” " 15 5^ C. 

Saponification value 
Iodine value, per cent, . 

Reichert-Meissl value 
Titer test, “ C. 


251 to 

268 

8*0 

95 

67 w 

7-5 

21-2 

2;*2 


Coconut oil closely resembles palm-kernel oil in appear¬ 
ance and composition (cf. this Bulletin, 1909, 7 , 390), and 
is a complex mixture of glycerides consisting principally 
of trilaurin and trimyristin together with smaller quantities 
of tripalmitin, tristearin, and triolein, and also of glycerides 
of the volatile caproic, caprylic, and capric acids. When 
carefully prepared, coconut oil does not turn rancid rapidly, 
but oil prepared in the tropics by primitive methods, and 
also oil prepared in Europe from copra of poor qua) y 
contains not only free fatty acid but also other products, 
probably formed by the action of fungi or of enzymes 
on the kernels, which give the oil an unpleasant taste. 

Uses .—Coconut oil of high grade, or even oil from the 
highest grades of copra, is employed in very large quantities 
in the preparation of vegetable butters; to render it suit- 
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able for this purpose the free fatty acids and substances of 
unpleasant odour are eliminated, and a portion of the liquid 
glycerides is frequently removed by expression, the object 
being to prepare a fat of firmer consistency and higher 
melting point. The “ coconut olein " which is removed is 
employed in soap manufacture. Coconut “ stearins ” of 
varying melting points can be prepared by removing from 
SO to 8o per cent, of olein, and when prepared from high- 
grade oil the “ stearin ’’ is employed as a chocolate fat as a 
substitute for the more expensive cocoa butter derived 
from the cocoa beans ; coconut “ stearin ” from oils of lower 
grade (copra oils) is used for candle and nightlight 
manufacture, the olein being made into soap. Some idea 
of the importance of the coconut oil and copra industry 
can be obtained from the following statistics ; 


Coconut Oil Imports to the United Kingdom 
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Copra and Coconut Otl Impotls to Marseilles 


IQOS li)oq IQIO 

* Ton's Tons I Tons 

Copra. 163,999 136,65 s I 146,564 

Coconut oil . . . ^ i,2<X) 2,399 I 738 

Utilisation of Coconut Cake (Poonai). —The residual cake 
left after expression of the greater part of the oil contains 
about 7 to 10 per cent, of fat and forms a fairly nutritious 
cattle food, for which purpose it is employed both in Europe 
and the tropics. 

The following table of analyses compares coconut 
cake with other oil-seed cakes commonly employed as 
feeding-cakes: 
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Coconut 

Cotton seed cake. 

Linseed 

Soy bean 
cake. 


cake. 
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cake. 


Per cent 

Per cent. 

Per cent. 

Per cent. 
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Moisture . 

901 
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Proteins . 
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Crude fibre 

11-91 
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21*19 
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Carbohydrates . . i 

4304 

23-56 

2928 
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The above analysis of coconut cake represents the kind 
of material yielded by modern oil mills. Cake prepared by 
native methods will contain much more oil, and con¬ 
sequently its composition will fall between that of copra 
and cake from which the greater part of the oil has been 
removed. The actual value of the cake as a food for dairy 
cows seems to be in some doubt, some investigators 
stating that it stimulates the secretion of milk and improves 
the condition of the cows, whilst experiments by Einecke 
{Mitt. dcs. landiv. Inst. Univ. Breslau, 1903, 2, 559) showed 
that coconut cake had the effect of lowering the quantity 
of fat in the milk and hence of rendering it less valuable. 
Recent experiments at the Midland Agricultural and Dairy 
College, Derby {Analyst, 1911, 36 , 445), have shown that the 
butter from cows fed on coconut cake is of good quality 
and possesses better keeping properties than that from the 
milk of cows fed on linseed or cotton-seed cake. The 
price of coconut cake is 35. yl. to £S 55. per ton, ex 
works London (June 1912). 


SHEA NUTS AND SHEA BUTTER 

The first information regarding the tree bearing shea nuts 
appears to be due to Mungo Park {Travels in the Interior 
of Africa, London, 1799, p. 202), although Labat {Nouvellc 
relation dc lAfrique occidentale, Paris, 1728, iii. 345) and 
other observers had previously called attention to -the 
fat, called " Bambouc ’’ butter, prepared by natives from 
the kernels, apparently without recognising its source. 

In 1796 Mungo Park found shea trees growing at 
Kabba in Upper Senegal. He described the tree as belong¬ 
ing to the N.O. Sapotaceaj and resembling an American 
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oak in general appearance, and mentioned that the butter 
prepared by the natives was an important article of local 
commerce. 

The exports of shea “butter” and nuts to Europe have 
hitherto been on a small scale, but, owing to the high prices 
which have lately ruled for solid fats, new interest has been 
aroused in both products, and it appears likely that these 
materials may soon take an important place in European 
markets. 

The shea tree was first named Vitcllaria pamdoxa by 
Gaertner, who only examined specimens of the fruits; 
later G. Don termed the tree described by Mungo Park, 
Bassia Parkii, by which name it was known until 1865, 
when Kotschy separated it from the Bassias under the 
name Butyrospcrmum Parkii (G. Don), Kotschy. The tree 
is known by a great variety of native names, those most 
commonly used being “ shea” and “ karite.” 

A number of observers have called attention to several 
varieties and sub-varieties of the tree, which differ in, the 
shape and appearance of the flower and fruit. Chevalier 
has described the following varieties in addition to 
B. Parkii^ Kotschy: 

(1) 5 . Parkii, var. ntangifoliiim (Pierre, 1884, ms.), 
A. Chev., found in Sudan, Upper Senegal, and Middle Niger. 

(2) B. Parkii, var. Poissonii, A. Chev., occurring in 
Dahomey. 

(3) B. Parkii, var. niloticwn (Kotschy), A. Chev., found 
in Bahr-el-Ghazal. 

The varieties described appear to differ only slightly in 
their botanical characteristics, and no definite information 
appears to be available as to whether any difference exists 
in the yield of seed, although some observers (cf. South- 
combe, Journ. Soc. Chcm. hid. 1909, 28 , 499) profess that 
differences exist in the amount and character of fat yielded 
by shea nuts from Nigeria and by karite nuts from the 
Sudan. Further investigations are necessary before any¬ 
thing definite can be said with regard to this point. 
Cazalbou has attempted to show that early and late fruiting 
varieties exist, which differ also in the character of the 
fruit and the yield of fat obtainable from the seed. It 
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would appear, however, that a tree which produces fruit 
early in one year may produce fruit late in the next year. 

Generally speaking the shea tree does not occur within 
about 120 miles of the coast, but inland it is spread over 
a very wide area. The extreme western limit appears to 
be in French Guinea, where it has been met with at Kade, 
longitude 16° W. It occurs up to about 15° N. latitude, and 
is stated not to occur farther south in Togoland than about 
6° N. latitude. From West Africa the tree extends across 
the continent as far as the Sudan, the White Nile, and 
Uganda, from which countries nuts have been recently 
received at the Imperial Institute. 

From the above it will be seen that the shea tree 
occurs in the following countries: French Guinea, Senegal, 
Upper Senegal and Niger; the northern portions of the 
Ivory Coast, the Gold Coast, and Togoland; Northern 
Nigeria; the northern portions of Southern Nigeria, 
Kamerun, and the French Congo; the Bahr-el-Ghazal and 
Uganda. Although the tree is so widely distributed, and 
is utilised by the natives wherever it grows, almost all 
the material exported from West Africa comes from 
Northern and Southern Nigeria. Small quantities of the 
nuts are exported from Togoland and of butter from 
Kamerun, whilst the quantities of either nuts or butter 
exported from the French Colonies are as yet quite 
insignificant. 

The quantities and values of shea nuts and shea butter 
recently exported from Northern and Southern Nigeria 
are as follows; 

Exports from Southern Nigeria 
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The returns do not state whether the nuts are decor- 

19 
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ticated or in the shell, but probably only a small proportion 
is exported in the shell; nor is it possible to state whether 
the quantity exported from Southern Nigeria does not 
include the produce of Northern Nigeria exported through 
Southern Nigeria. According to information furnished to 
the Imperial Institute by Captain Mance, the decrease in 
exports from Northern Nigeria since 1909 is partly due 
to two bad seasons along the river, and possibly also to 
the large amount of labour taken for railway work. Shea 
products have been exported from districts adjoining the 
navigable waterways for some years, and, with the opening 
up of new country by the Baro-Kano railway, the exports 
should increase. The basin of the Benue River has not 
yet been exploited for shea products to any extent, whilst 
the possible exports from Muri Province alone :^ould 
depend upon the capacity of the river transport available. 

The shea tree grows to a height of 45 to 60 ft. or even 
more. The trunk reaches a diameter of 9 ft. or more, and 
is covered with rough, greyish bark. The reddish-coloured 
wood is hard, heavy, and difficult to work, and is emploj'ed 
by the natives for making pestles, mortars, and other 
implements. The leaves are elongated, glabrous when 
fully developed, but downy when quite young, and measure 
from 4 to 10 in. in length, and to in. in width, each 
leaf being borne on a petiole from to 6h in. in length. 
The flowers appear from January to March, according to 
the climate and the situation of the tree. The white, 
scented flowers are borne in globular corymbs at the 
extremities of the branches. The fruits ripen from May 
to September, but principally in the latter part of July. 
They are spherical or ellipsoidal in shape, somewhat re¬ 
sembling a plum, and measure from to 2 in. in length, 
and from to if in. in diameter. Each fruit consists of 
an outer succulent pulp, of a yellowish or blackish-green 
colour when ripe, enclosing usually one, or sometimes 
two or three nuts. The pulp has a pleasant flavour, and 
is largely eaten by the natives as a fruit. When ripe the 
fruit falls to the ground, the pulp being then often con¬ 
sumed by sheep and swine. 

The nuts generally measure rather less than ijin. in 
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length and i in. in diameter. The shell is usually of 
light brown colour, and resembles the shell of a Spanish 
chestnut; on drjdng it becomes hard and brittle, and can 
then be easily removed. The kernel is soft and yellowish 
when fresh, but when dry it becomes firm and turns a 
dark chocolate-brown colour. The dry kernels vary in 
size and weight; large kernels generally have an average 
weight of 4i to 5 grams, vvhilst small kernels may weigh 
only grams each. 

A number of experiments carried out by Ammann with 
fruits of diff(‘rent varieties show that the fresh fruit is 
composed of from 40 to 65 per cent, of pulp, and 35 to 
60 per cent, of fresh nuts, the average being about 49 per 
cent, of nuts. The fresh nuts are found to yield on drying 
57 per cent, of sun-dried nuts, or 39 per cent, of sun-dried 
kernels, containing 5 to 6 per cent, of moisture, and in a 
condition suitable for export. From these figures it appears 
that a native must gather and work up nearly si tons of 
fruit in order to prepare i ton of kernels for export. 

Soi/. —I'he shea tree requires a deep soil rich in humus, 
and is particularly abundant on soils composed of sandy 
clay or of lateritic detritus. It does not grow in marshy 
land, or in land liable to be flooded, or on heavy clay 
soils, but appears to prefer the slopes of hills, and rocky 
or sandy plains. Although the tree is found in the forest 
or in the bush, it does not reach its maximum growth 
under these conditions, since it is often stunted owing to 
bush fires and the shading effect of more rapidly grow¬ 
ing plants and trees. The tree flourishes best in open 
situations such as the clearings around villages, and at¬ 
tempts arc being made in Northern Nigeria and elsewhere 
to induce the natives to clear away the bush around the 
trees with a view to prevent damage by fire. Laws have 
also been made in the Upper Senegal and Niger region 
to prevent the cutting down of this valuable tree when 
land is being cleared for the planting of crops (Vuillet : 
L.e Karite et ses Produits^ p. 93). 

Cultivation .—Although the tree does not appear to be 
cultivated in the full sense of the word in any district, 
it is usual for the natives to leave the mature trees when 
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clearing land. The tree is easy to propagate from seed, 
but grows comparatively slowly, only reaching maturity 
in about thirty years, whilst it does not bear fruit until 
from twelve to fifteen years of age. It is evident, there¬ 
fore, that the establishment of plantations would be a 
tedious operation, and in view of the enormous areas at 
present untouched it seems hardly likely that the neces¬ 
sity for plantations will arise, though much can be done, 
no doubt, to increase the production by proper clearing 
of overcrowded trees. 

Pests .—In certain seasons locusts attack the trees, and 
almost entirely prevent the production of fruit over large 
areas. A large caterpillar also lives on the tree during 
the wet season, but it seems uncertain whether it does 
any damage. A small caterpillar, Mussidia uigrivencUa, 
Rag., also lives on the nuts. Two kinds of Ficus, ftnown 
to the natives as " Kobo-oule ” and “ Scret ” (Bambara), 
the seeds of which are carried to the shea trees by birds, 
are found growing on the trees, and sometimes cause 
their destruction. Plants belonging to the Lornnthaceev 
also grow upon the branches, and appear to cause a 
diminution in the productivity of the tree. Most of the 
damage done to shea trees, however, probably arises not 
from any of the above causes, but from bush fires. 

Yield .—Little or nothing appears to be on record as 
to the amount of kernels produced per tree, but it is 
stated that one tree has been known to produce as many 
as 20,000 nuts, which, assuming that each yielded a small 
kernel weighing when dried only three grams, would 
correspond to a yield of about 130 lb. The shea tree is, 
however, notoriously irregular in yield of nuts: thus 
Captain Mance states that “ 1910 was a good season in 
Kontagora and Sokoto, an indifferent one in Nupe, but 
up to the average in Zaria and Kano; 1911 has been 
very bad in Kontagora, Borgu, and Sokoto, but good 
along the Baro-Kano Railway. There have been three 
bad seasons in succession in north Borgu.” Such con¬ 
siderations would, of course, be most important in the 
event of attempts being made to establish oil mills on 
the spot in West Africa, 
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Collection of Nuts .—As already stated (p. 285), approxi¬ 
mately tons of fruit are required for the production 
of I ton of dried kernels, A native is said to be able 
to gather 100 lb. of fruit per day of nine hours in a good 
season ; but any estimate must, of course, depend largely 
on the nature of the district and the productivity of the 
trees. The fruits when ripe drop to the ground and are 
collected, the succulent pulp is then removed by washing 
or by allowing the fruits to rot in pits dug in the ground. 
The nuts arc dried in the sun, or in a rough kiln or 
oven built of earth. The shells are then removed by 
crushing in a mortar and vanning. A native is said to 
be able to shell 2501b. of nuts per day. Although nuts 
in the shell have been exported, it is better to shell the 
nuts on the spot, as the shells are valueless, and com¬ 
prise about 30 per cent, by weight of the dried nuts. 
Probably sun-dried kernels will be found best, as the 
native process of drying in ovens is rather liable to cause 
damage to the kernels, with consequent deterioration of 
the fat. Generally speaking, the collection and prepara¬ 
tion of nuts and of shea butter is carried out by women, 
the men being employed in transporting the kernels or 
butter to the local markets. It should not be difficult 
to devise a simple machine for cracking the nuts; accord¬ 
ing to Vuillet {loc. cit. p. 119), experiments have been 
made at Kita with a machine which removes the pulp 
from the fresh fruit, and which is also capable of shelling 
the dried nuts. Unfortunately no detailed description of 
the machine is available: it seems probable that a palm 
nut-cracking machine such as that described previously 
(this Bulletin, 1909, 7 , 386) would serve to shell the 
dried nuts. 

Trade in Shea Kernels and Butter. —The prices at which 
shea nuts or kernels can be purchased in West Africa 
vary greatly according to the district. In Northern 
Nigeria, according to Captain Mance, the price of kernels 
at Baro has averaged about los. per ton (in trade 
goods) in recent years, whilst the native traders at Nupe, 
within 75 miles of Baro, pay the collectors from £\ to 
£(i (cash) per ton for nuts in the season. At Koulikoro, 
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on the Niger, sufficient nuts to yield i ton of kernels can 
be purchased for about £2 los.; the cost of shelling, storing, 
and transporting i ton of kernels to the coast, and thence 
to Bordeaux, is given as ;^5, making a total cost of £7 los. 
{Bulletin dc VOffice Coloniale, 1911, 4 , 33). The purchase 
price of shea butter also varies : thus at Baro it is from 
£16 to £27, per ton (in trade goods), v^^hilst in 1910, before 
the arrival of the railway, it could be obtained in the 
small local markets in Zaria at as low a price as £6 105. 
per ton. In Yelwa market the price varies from about 
£g 106'. to ;(:i 4 per ton. In Liverpool the current prices 
are £ii per ton for kernels and £2g per ton for butter 
(May 14, 1912). 

The question as to whether it is better for the natives 
to sell the kernels, or to prepare shea butter and to sell 
that, depends almost entirely on local conditions of^labour 
and transport; and in districts remote from railways or 
navigable rivers it appears that the preparation and sale 
of shea butter will give the greater profit; but in view of 
the fact that the native methods for the preparation of the 
butter are inefficient, it appears better on the whole that 
they should be encouraged to sell the dried kernels. The 
transport of the butter on a large scale is also a matter 
of some difficult}-, as it must be packed in casks before 
being placed on board ship. A French firm is said to 
have tried the experiment of sending out to West Africa 
thin tinned sheet iron which could be folded into boxes. 
In this case the cost of material for packing i ton of butter 
is said to have been only 13,6. 

The establishment of central oil mills in West Africa 
for the preparation of shea butter on a large scale by 
modern methods is discussed by Vuillet {loc. cit. p. 114). 
This is, however, an exceedingly complex problem, and 
one which it is impossible to answer without very in¬ 
timate knowledge of local conditions. I'he chief factors to 
be taken into account are the great variability in yield of 
kernels obtainable from a given area from year to year, 
and the relative cost of packing and transport by railway 
and steamship of shea kernels and butter. In addition 
it must be remembered that certain continental countries 
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impose an import duty on shea butter, but not on the 
kernels. The fact that the residual oil-cake from shea 
kernels does not fetch a high price in European markets 
renders it possible that it may ultimately be found more 
profitable to prepare the fat in West Africa. 

Shea Butter 

Preparation by Natives .—The preparation of the fat or 
butter from the kernels as practised by the natives is a 
tedious and wasteful process; one native can prepare 
about 8 lb. in one day, but more than half the fat is not 
extracted from the kernels, and is thus altogether wasted. 
After the removal of the nut-shells the kernels are roasted 
in a kind of oven built of earth, in which the kernels are 
placed upon grids of sticks. This roasting appears to 
serve two purposes -that of rendering the kernels easier 
to grind, and also of coagulating the latex (see p. 291) 
and preventing it from being extracted with the fat, which 
it would contaminate ; the roasted kernels are then crushed 
in a mortar or between two flat stones, and the crushed 
mass is boiled with water, the fat being skimmed off as it 
rises to the top, and purified by treatment with water and 
by straining. The methods employed in different localities 
are the same in principle but vary in detail. The prepared 
butter is generally stored in large empty gourds, in which 
the butter is allowed to solidify ; when required for trans¬ 
port it is removed from the gourds and wrapped in leaves, 
forming a spherical or ovoid mass usually weighing 40 lb. 
and upwards. 

As prepared by natives the fat is generally of a rather 
greyish or yellowish-white colour, of a solid, greasy con¬ 
sistence, and when clean and well prepared has a not 
unpleasant odour. Owing to careless preparation it is 
often dark in colour and possessed of an unpleasant odour. 
On keeping, the outer layers become whitish and some¬ 
what rancid. From the examination at the Imperial 
Institute of samples of native-prepared fat, and of fat 
extracted from dried kernels by petroleum ether, the 
following figures were obtained; 
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»» ,, 2 . 

Bahr-el-Ghazal 

— 

1830 

567 

— 

— 

— 

— 

181-7 

540 

— 

— 

53*2 

— 

Fat extracted from ker¬ 
nels from : 

Southern Nigeria, i . 

0*869 

iSi 5 

! 

62 0 1 

91 *2 

6 3 


486 

»> »» 2 . 

0*867 

1828 

577 

94*6 

70 

— 

52*4 

»> >• 3 • 

— 

i8i-2 

594 

— 

— 

— 

41*4 

»» >» 4 • 

— 

180*2 

SS 8 

— 

- 

— 

46 2 

Bahr-el-Cihazal 

0-859 

1840 

62 9 ' 

i 

91*9 

43 

— 

47*2 


* Milligra)ns of potassium hydroxiiie per p am offat. 


The amount of fat contained in kernels examined at the 
Imperial Institute varied from 41 4 to 52 4 per cent., whilst 
Ammann (Z-c Karitc ct ses Prodnits, p. 41) obtained results 
varying from 40'16 to 58'S2 per cent, in the examination of 
twenty-nine samples of kernels. About 50 per cent, may be 
taken as the average in commercial supplies of dried 
kernels. 

The figures relating to the shea butter and fat in the 
above table agree in the main with those recorded by other 
observers. The fat extracted from the seeds by solvents 
is usually of a yellowish-white colour. 

Composition of the Fat .—The composition of the fat has 
been investigated by Southcombe {Journ. Soc. Chem. hid. 
1909, 28 , 499), who found that the fatty acids consisted of 
about 60 per cent, of oleic acid, 30-35 per cent, of stearic 
acid, and 3-4 per cent, of lauric acid ; no palmitic acid was 
found. Hebert {Les Matieres Grasses, 1911,4, 2170) has also 
carried out some incomplete investigations, from which he 
concludes that the following acids are probably present; 
oleic, arachidic, stearic, and palmitic. He does not, however, 
appear to have isolated the three last-named acids in a 
state of purity sufficient for their certain identification, 
nor does Southcombe appear to have isolated lauric acid. 
From these results it is evident that the composition of 
shea butter is still somewhat uncertain, especially as both 
these workers appear only to have investigated the native- 
prepared fat, the purity of which it is always difficult to 
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guarantee. Shea butter contains a variable amount of 
unsaponifiable matter, which is said to reach as high a 
figure as 10 per cent. This is due to the presence in 
the nuts of latex containing a gutta-like substance. The 
presence of any appreciable quantity of this unsaponifiable 
matter in the fat would render it less suitable for use 
in the manufacture of butter substitutes or of soap. 

Uses of Shea Butter .—The fat is used largely by the 
natives of West Africa for food, and to some extent as a 
burning oil. In Europe the high melting-point of the fat 
and of the fatty acids render it specially suited for the 
manufacture of candles and, in admixture with other oils, 
for soap-making. The presence of unsaponifiable matter 
is a disadvantage, especially in the manufacture of edible 
fats. The fat could also be used as a lubricant, and attempts 
were made to use it in this way on the Lagos Railway, 
but the native-prepared fat employed proved too acid, 
and the experiment was abandoned. There is no reason, 
however, why the fat should not be used for such purposes 
after removal of acids by the methods usually employed 
in the preparation of lubricants, except *-hat its value for 
other purposes in Europe would probably be too high. 

Shea Nut Cake 


The following table shows the composition of shea nut 
oil cake in comparison with other oil-seed cakes : 



Moisture. 

Ash. 

Fat. 

Proteins. 

Carbo- 

hj^drates. 

Crude 

fibre. 


Per 

Per 

Per 

Per 

Per 

Per 


cent. 

cent. 

cent. 

tent. 

cent. 

cent. 

Shea nut cake . . . . 

do 

5*50 

203 

1113 

48-54 

6*68 

Cotton-seed cake (decorticated) . 

9*00 

710 

11-38 

4378 

23-56 

5 *i 8 

M „ ,, (uiidecorticated) 

1375 

4-60 

6-56 

24-62 

29*28 

21*19 

Linseed cake . . . . 

I ri6 

520 

9-50 

29-50 

35*54 

9*10 

Soy bean cake . . . . 

1270 

5*05 

iro7 

38-82 

26*51 

5*85 


Shea nut cake possesses a bitter and unpleasant taste, 
and probably contains saponin in common with other 
cakes from Sapotaceous oil seeds, whilst from the com¬ 
paratively small amount of proteins it would not form 
a very nutritious food for stock. In the above analysis 
the shea cake is richer in oil than is usual, but results 
obtained by Ammann show that even if all the oil were 
extracted by solvents the highest value for proteins would 
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be only approximately 20 per cent., calculated on the 
oil-free cake. 

Feeding trials carried out at the Fcole Nationale 
d’Agriculture de Grignon showed that the cake did not prove 
poisonous when fed to sheep in quantities up to about i lb. 
per diem, but that the animals in some cases refused to eat 
the cake at all and in other cases a long period elapsed 
before the animals became accustomed to eating it even in 
small quantities. 

Until more extended feeding trials with the cake have 
been made it would be unsafe to recommend it for general 
use as a feeding-stuff. 


RUBBER-TAPPING EXPERIMENTS IN SOUTHERN 

NIGERIA 

A SCHEME of communal rubber-planting in the Benin City 
district was inaugurated by the Southern Nigeria Forest 
Department in 1902, when plantations were made on the 
road between Benin City and Siluko. Since then the 
work has been extended until now almost every village in 
the district has its plantation fsce this Bci.eeti.n, 1911, 9 , 
163). A number of trees in the older plantations had 
reached a tappable si^e at the beginning of 1909, but 
tapping was not commenced until June 1910. A report on 
the tapping operations during that year has been published 
recently, from which the following particulars arc taken. 

Eighty-four plantations were tapped by the village 
people, aided by several of the native forest staff, under 
the immediate supervision of a European assistant. The 
village people were quite new to the work, and their efforts 
were in many cases far from satisfactory. The trees were 
tapped once on the full herring-bone system to a height of 
10 ft., half-way round the tree. Only trees 18 in. in girth 
and over were tapped, and 4,706 such trees yielded 413 lb. 
12 oz. of dry rubber. Each plantation which was tapped 
was also thinned, the trees being tapped to exhaustion before 
being cut out. The number of trees tapped in this latter 
manner was 28,815, yielding 608 lb. 4 oz. of dry rubber. The 
average yield per tree in this case was therefore 0 337 oz.. 
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whilst that from the trees remaining after thinning the 
plantations was 1*406 oz. 

The tapping was for the most part carried out with the 
native knife, but experiments were subsequently made with 
eleven other knives. Of these only the “ Para,” “ Secure,” 
Sculfer,” “Christy,” and “Messrs. Walker & Sons” 
knives were in any way suitable for Funtumia. Five trees 
were tapped on the same day and at the same time with 
each of these knives, and so far as yield of latex is con¬ 
cerned the “Christy” knife gave the best result. The 
wounds made by it, however, were the most gaping and 
irregular in healing, and in this respect the “Secure” 
knife is better, but the yield of latex with this knife is low. 
Although all the knives, in the hands of a skilled tapper, 
make a smaller wound than the native knife, it is doubted if 
any advantage would be gained by their use by natives. 

As the chief object of the tapping operations was to 
demonstrate methods which the natives could easily 
imitate, no chemicals of any kind were employed for 
coagulating the latex, this being done in all cases by 
boiling. After preliminary experiments was found best 
to boil the latex directly over a fire, using enamel-lined 
saucepans holding about 3 pints, and adding i\ pint of 
water to { pint of latex. The water was brought to the 
boil before the latex was put in. Christy and Fickendey 
object to this method on the grounds that there is con¬ 
siderable waste, and that cavities appear in the rubber, 
which become filled with fermentable fluids. The Pro¬ 
vincial Forest Ofiicer states, however, that if the latex is 
allowed to stand for twelve hours before boiling, none of 
the rubber is left behind in the water, and the rubber is 
obtained in a pliant state capable of being easib^ rolled 
out. If, however, fresh latex is used there is a possibility 
of over-cooking the rubber to prevent waste, when it 
becomes too tough to roll out properly, and the cavities 
cannot then be eliminated. 

The rubber was rolled out into thin biscuits and washed 
for a day in running water. Some difficulty was ex¬ 
perienced in diying the biscuits owing to the humid 
atmosphere and lack of artificial drying apparatus, and 
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during the wet season it is probable the latter will be 
essential, to dry the rubber thoroughly. A certain number 
of the biscuits became very tacky on drying. It was 
noticed that these were always on the sunny side of the 
drying shed, and the tackiness was subsequently entirely 
prevented by shading the shed with palm leaves. 

The rubber was shipped to the United Kingdom in 
January 1911, and was sold on the London market in three 
lots at 6s. 6 d., 6s. and 5s. 6 d. per lb. respectively, 

with finest plantation Para at 6 s. iid. In view of the fact 
that the rubber was prepared without the aid of machinery 
of any kind, the price for the first-grade lot is extremely 
satisfactory, and if machinery were employed to produce 
rubber of better appearance a higher price would doubtless 
be realised. Considerable progress, however, has been 
made in the methods of preparing the rubber in recent 
j'ears, since samples of Funtumia biscuit rubber from Bftiin 
City examined at the Imperial Institute in 1909 were valued 
only at prices ranging from as. 8 d. to 3s. 4d. per lb., with 
fine hard Para at 4s. 6 d. per lb. (see this Bulletin, 1909, 

7 , : 355 ). _ 

ECONOMIC DEVELOPMENTS IN THE BELGIAN 

CONGO 

An account of progress in agriculture and mining in the 
Belgian Congo during 1910 is contained in the minimal 
Report on the Colony presented recently to the Belgian 
Chambre des Representants. The Agricultural Depart¬ 
ment was re-organised during the 3'ear, and the Colony 
divided into agricultural districts, of which six have each 
been provided with a district agriculturist, viz.: Kasai, 
Equator, Bangala, Ubangi, Uele, and Katanga. The staff 
is to be trained in the methods practised in other tropical 
countries, and with this end in view officers have visited 
experimental stations and plantations in Ceylon, Malaya, 
India, Java, and elsewhere. An experimental garden has 
been established at Congo da Lemba, Lower Congo, and a 
new botanic garden is to be formed at Zambi. 

Rubber is still the most important product of the 
country, and although there was a slight decrease in the 
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quantity exported during the year as compared with 
1909, the value showed a considerable increase; the total 
exports of rubber were about 50,000 tons, valued at 
;^3,04i,i99. At the close of 1911 about 2,800 acres of land 
were planted with rubber, of which 1,750 acres were under 
Hevea, and the remainder under Funtumia and Manihot. 
Altogether there are about 500,000 Hevea trees in the 
nursery at Eala and in various plantations. The oldest 
trees at Coquilhatville are now producing sufficient seed 
for sowing purposes, and it is estimated that the yield of 
seeds will exceed a million in 1912. No further development 
of Funtumia planting is taking place at present, as this tree 
is found to give a lower yield of rubber than Hevea in 
the Congo. A Commission which paid a visit of inspection 
to the Equator district has marked out areas amounting to 
about 54,000 acres as suitable for Hevea cultivation. 

The exports of palm nuts and oil showed very consider¬ 
able increases. Of the former, 7,047 tons were exported, 
of value 24,052, being increases of 867 tons and/■36,095 
respectively over the figures for 1909. The exports of palm 
oil reached 2,385 tons, valued at ;^8o,630, which is 512 tons 
and ;{i'36,837 more than in 1909. Particulars of the con¬ 
cession granted by the Belgian Government to a British 
firm for the exploitation of palm oil, palm kernels, and other 
oil seeds in the Belgian Congo are given. 

The export of copal showed an increase of 148 tons in 
quantity and ;^i 7,945 in value as compared with 1909, the 
total exports in 1910 being 961 tons, valued at £^2,660. 

Cocoa was exported in increased quantity and value, 
the figures for 1910 being 17,753 cwt. and £'42,855, being 
increases of 2,608 cwt. and £4,078 as compared with 1909. 
The cocoa plantation at Ganda-Sundi now comprises 
380 acres, and is in excellent condition. Cultivation ex¬ 
periments are to be carried out in the Upper Congo, 
where several areas appear suitable for this crop. 

The rice crop suffered considerably from drought during 
the year, and the Government is engaged in instituting a 
system of irrigation. Nevertheless, the export during 1910 
was nearly twice as much as in 1909, the total for the former 
year being 1,716 cwt., valued at £1,744. 
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An experimental area of 250 acres has been set aside 
near Stanleyville for trial with different varieties of coffee, 
especially the indigenous Coffca robnstn. Small plantations 
are also to be established in the neighbourhood of each 
agricultural station. 

Experimental cultivation of cotton by natives was 
carried out in Lower Congo (Mayumbe), Middle Congo, 
and at Kasai, under the direction of Government officers. 
Experience has shown that it is preferable for the natives 
to cultivate one variety only, and this should be resistant to 
disease and suitable for the particular district. At Mayumbe 
preference seems to be accorded to the Egyptian varieties, 
Mitafifi or Abassi, whilst at Bokala an indigenous variety 
has been found which yields a satisfactory product. In 
addition to these native experiments the Government has 
established an experimental field of about 25 acres at Zambi, 
where selection and manurial experiments will be carried on. 
Cotton cultivation appears possible in the regions bordering 
the Grands-Lacs Railway, whence good samples have been 
received, and in Uele, where the climate seems particularly 
favourable, and experiments are to be made in both these 
regions. Only about 2A cwt. of cotton was exported in 1910. 

An endeavour is being made to develop fibre-planting, 
and 50,000 plants of Sisal and Mauritius hemps are now 
available in the Colony; 33,000 Sisal hemp plants have 
already been planted out at Kalamu. 

The export of ivory during 1910 was 7,212 cwt., valued 
at ;^374,44i, a decrease of 337 cwt. in quantity and ;^'39,734 
in value as compared with 1909. 

The production of gold from the mines at Kilo during 
the year was 1,931 lb., as compared with 1,4461b. in 1909, 
and the total export from the country in 1910 W’as i,666J lb., 
valued at ;Cicx),597. The mining district of Kilo has been 
studied in detail, and auriferous deposits have been located 
yielding from 2 to i4dwt. of gold per ton, and representing 
an approximate value of ;^i,500,000. Based on an annual 
production of 1,600 lb., the working is estimated to last 
about fifteen years. Gold-bearing deposits have also been 
found between Kilo and Moto, but their exact richness is 
not yet known. 
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Oil shale has been discovered near Ponthierville, 
Katanga, which yields 32 gallons of oil per ton. An im¬ 
portant deposit of limestone is being quarried at Mikola, 
Katanga, close to the railway line from Sankania to 
Elisabethville, and the manufacture of lime and cement has 
been commenced. 

The export of copper ore during 1910 amounted to 
3,174 cwt., valued at ;if3,8oo, as compared with 222 cwt., 
valued at £joo, in 1909. 


GENERAL NOTES 

Imperial Institute Handbooks on Tropical Eesonroes, No. II. 
Cocoa; its Cultivation and Preparation. —I'he publication of this 
series of official handbooks on the commercial resources of 
the Tropics, under the editorship of the Director of the 
Imperial Institute, has been referred to already in this 
Bui.i.etin (1911, 9 , 283). 

The second volume of the series, viz. Cocoa : its Cultiva¬ 
tion and Preparation^ has now been issued. It is written by 
Mr. W. H. Johnson, F.L.S., Director of Agriculture in 
Southern Nigeria, and formerly Director of Agriculture in 
the Gold Coast. 

The volume gives a complete account of the cultivation 
of cocoa and of its preparation for the market. The 
varieties of cocoa in cultivation in the principal centres of 
this industry are discussed, and full information is given 
regarding the climatic and soil requirements of the plant, 
the methods of planting, and the diseases and pests affect¬ 
ing cocoa. The important question of fermenting cocoa is 
also fully dealt with, and the methods of washing and 
drying the product are described. 

The volume, which is published by Mr. John Murray, 
Albemarle Street, W., at 55. net, also contains a large 
number of photographs illustrating various phases of cocoa 
planting. 

WestlndianSatinwood. —In arecent number of this Bulletin 
(1911, 9 , 351) an account was given of the results of ex¬ 
amination of East Indian Satinwood {Chloroxylon Swietenia), 
and it was shown that certain constituents of this timber 
induce dermatitis when applied to the skin. Outbreaks of 
dermatitis amongst wood-workers have been traced to the 
East Indian wood, but so far the West Indian Satinwood 
(Zanthoxylum flavum, Vahl. = Fagara /lava, Kr. et Urb.) 
has not been the cause of skin irritation amongst workmen 
using the timber, although Prof. Cash ( 5 nV. Med. Journ. 
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October 7, 1911) states that it contains constituents which 
are capable of continuing or even reproducing the derma¬ 
titis once this has been set up in a subject by the action 
of the East Indian wood. With a view to isolating any 
irritant constituents which may be present, the West 
Indian wood has been submitted to detailed examination 
at the Imperial Institute by Dr. S. J. M. Auld and Dr. S. S. 
Pickles, and the results of their investigation have been 
recently communicated to the Chemical Society of London. 

The wood was reduced to sawdust and extracted in the 
first instance with light petroleum, afterwards with 90 per 
cent, alcohol, and finally with boiling water. The petro¬ 
leum solution was found to contain a crystalline substance 
C]iH,oO|, probably of lactonic character, which was re¬ 
crystallised from methyl alcohol in aggregates of nearly 
colourless prismatic cr3’stals with melting point 124-126'’C. 
There were indications of a second compound, very similar 
in composition and properties to the above, but up to the 
present no satisfactory separation has been effected. 

From the alcoholic extract a substance CnHi,iQ^ was 
obtained in large, translucent, rhombic prisms having a 
sulphur-3'ellow colour. This melts sharply at i33"C., and 
possesses a distinctly coumarin-like odour, which is very 
noticeable on warming. After removing as much of this 
material as was possible by cr3’stallisation from alcohol, 
the solvent was evaporated. There remained a sticky, 
clear, brown, resinous substance having a peculiar burning 
taste, which developed on the tongue onl3' after some time. 
This effect was accompanied b3' a choking sensation at the 
back of the throat. A number of resins, as well as a 
quantity of almost colourless crystalline matter, m.p. 112- 
114'’ C., were separated from the resinous mixture. 

Specimens of the crystalline compounds and the resins 
isolated from the West Indian wood in the course of this 
work have been sent to Prof. Cash of Aberdeen University 
for pharmacological trials. 

Oil of “Nepal Camphor Wood.”—A sample of “Nepal 
Camphor Wood" {Cinnamonmm f^landuUfcrimt, Meissn.) 
was received at the Imperial Institute from the Officiating 
Reporter on Economic Products at Calcutta, in May 1910. 
The material consisted of billets of hard wood free from 
bark. It was reddish-brown in colour and had a safrole- 
like odour. Preliminary experiments showed that the oil 
obtained from the wood by distillation did not resemble 
closely any of the well-known volatile oils of commerce 
and it was therefore submitted to a detailed examination, 
the results of which have been communicated to the 
Chemical Society of London by Dr. S. S. Pickles. 

The wood as received yielded 2 95 per cent, of oil, 
which was clear, of pale yellow colour, and possessed an 
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odour resembling that of sassafras, but with a suggestion of 
anise. It had the following constants : 


Specific gravity at .... 

15^. 

Optical rotation in loo-mm. tube at 20° C. 
Saponification value .... 

„ „ after acetylation 


1- 1033 

-0“ 4' 

2 - 8 
7*0 


The oil was soluble in half its volume of 90 per cent, 
alcohol and in five volumes or more of 80 per cent, alcohol. 

In a preliminary experiment on a small scale the oil was 
found to distil almost completely between 245° C. and 280'' C., 
but on re-distillation of the lower boiling fractions a con¬ 
siderable portion boiled between 233^ C. and 240° C. A large 
quantity of the oil w’as then fractionated, and each fraction 
was carefully examined. The results obtained show that 
the oil contained no terpenes, and that acids, alcohols, 
esters, aldehydes, and ketones were also absent, or only 
present in very small quantities. The oil was found to 
consist almost entirely of the three ethers, safrole, myristicin, 
and elemicin. The small amounts of other constituents 
present included palmitic acid in the free state, a phenolic 
substance, and a mixture of the lower fatty acids in the 
form of esters. 

Citronella Grass.—The grass from which the Ceylon 
citronella oil of commerce is derived is a form known locally 
as “Lena-batu” (see this Bulletin, 1911, 9 , 248). A 
herbarium specimen of this variety received at the Imperial 
Institute a few years ago in connection with an investigation 
into the aromatic grass oils of Ceylon was identified at Kew 
as CyjubopQ^ron Nardus, Rendle, “ Lena-batu ” {loc, cit.). 
The exact botanical nature of the grass, however, is a 
matter of some doubt. It has been suggested by J. F. Jowitt 
{Ami. Roy. Hot. Gard. Ceylon, 1908, 4 , 183) that it is possibly 
a hybrid between Maha-pen^iri ” grass (C. Winferianns^ 
Jowitt) and one of the many wild forms of ‘‘Mana’' grass 
included in C, cotifoiiflonts^ Stapf. At the suggestion of 
R. H. Lock, Mr. Jowitt raised seedlings derived from two 
strains of “ Lena-batu-pengiri grass in 1909-10, in order, if 
possible, to throw further light on the subject. Thi. i^-one 
plants were examined, and Lock discusses their characters 
from a Mendelian point of view in a recent number of the 
Ann. Rep. Bot. Gard. Ceylon (1911, 5 , 169). He considers 
that so far as the presence or absence of awns, mucronate 
character of glumes II, III, and IV, and position and texture 
of the leaves are concerned, there is nothing obviously 
inconsistent with the Mendelian theory, and that the facts 
recorded go very far towards proving the hybrid nature of 
“ Lena-batu-pengiri.” Certain characters, however, such 
as the winged nature of glume I, keeled character of 

2Q 
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glume II, and the similarity or dissimilarity of the spikelets, 
show results which cannot easily be fitted into any existing 
Mendelian scheme. It is suggested that this latter set of 
characters are of the kind upon which specific differences 
are usually founded, whilst the fifst group of characters 
referred to have more in common with varietal characters, 
thus lending some support to De Vries’ view that specific 
and varietal characters are distinct in kind. 

The net result therefore seems to bear out Jowitt’s 
contention that “ Lena-batu” is a hybrid. In this con¬ 
nection it is of interest to compare the composition of the 
oils derived from the three grasses under consideration. 
“ Lena-batu ” grass yields an oil richer in geraniol than in 
citronellal, whilst in “ Maha-pengiri" grass oil the 
citronellal content is the higher. Of oils derived from ten 
forms of “ Mana " grass examined at the Imperial Institute 
(see this Bulletin, 1911, 9 , 251) it was found that by con¬ 
tinued cultivation of the grass six became progressively 
richer in geraniol and four richer in citronellal, so that 
there was a tendency for the former to resemble ‘I^Lena- 
batu ” grass oil and the latter “ Maha-pengiri" grass oil. 
It will tnus be seen that the composition of the oil has little, 
if any, relation to the botanical classification of the grasses 
yielding them. In regard to yield of oil, “ Lena-batu" 
stands intermediate between the other two varieties. The 
average percentage yields of oil in the samples examined 
at the Imperial Institute were as follows: “Mana” grass 
0 20, “ Lena-batu " 0^49, “ Maha-pengiri ” 0 62. 

Hesembryanthemam Mahoni Boots from the Transvaal.—A 

sample of the roots of M. Mahoni from the Transvaal 
was received at the Imperial Institute in June 1910. 
The roots are used by the natives in the Transvaal 
for preparing an intoxicating beverage called “ Khadi,” 
and the powdered root is employed by white people, 
in place of yeast, for making bread. It appears, how¬ 
ever, that the roots contain some poisonous principle 
which in time proves injurious to the “ Khadi ” drinker, 
and it was desired to ascertain the nature of this constituent 
and whether there is likely to be any danger in using the 
powdered root for bread-making. 

The sample consisted of small twisted pieces of the 
roots, which were covered with knotted rootlets. The 
roots were light brown externally but white internally, and 
were hollow and shrivelled. 

A microscopical examination of the material showed 
that parts of the roots were covered with a fungus, to the 
activity of which their fermenting power was due. This 
fungus is being further investigated with a view to its 
identification. 

On chemjcal examination the root? vvere found to con- 
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tain a quantity of oxalates, equivalent to about 3 per cent, 
of oxalic acid. Oxalic acid and its salts are poisonous, and 
the injurious effects resulting from the habitual use of 
beverages prepared by the aid of this root are no doubt 
due to the oxalates present. 

In view of these results it is not desirable that the roots 
of M. Mahoni should be used as a substitute for yeast in 
making bread. Their activity in inducing fermentation 
seems to vary considerably in different specimens, so that 
it may be necessary occasionally to use an unduly large 
proportion of the powdered root in bread-making, and in 
these circumstances poisoning might ensue. 

Rubber Exhibition in Java.—An International Rubber 
Congress and Exhibition, under the Honorary Presidency 
of His Excellency the Governor-General of the Dutch East 
Indies, is to be held in Batavia in April 1914. The organi¬ 
sation of the meeting is in the hands of the Nederlandisch- 
Indisch Landbouw-Syndicaat, which also brought about 
the very successful Fibre Congress and Exhibition at 
Soerabaia in 1911 (see below). 

Cultivation of Fibres in Java.—An account of the fibre 
industries of java, with special reference to the delibera¬ 
tions of the International Fibre Congress held at Soerabaia, 
Java, in July 1911, has been given by Dr. W. F. Bruck in 
Der TropcitpJInnzi'r {ig\ 2 , 16 , 59). 

In January 1911 the total area devoted to fibre plants in 
the Dutch East Indies was about 117,023 acres, comprising 
kapok, 73,766 acres; Sisal hemp and other agaves, 16,264 
acres ; Manila hemp and other Musa fibres, 4,694 acres; 
and cotton, 22,298 acres. 

Reference to the kapok industry of Java has alread}- 
been made in this Bum.etin (1911, 9 , 121). 

The principal plant from which Sisal hemp is obtained 
in Java has been identified by Prof. Lyster H. Dewey as 
A^ave Cantula, Roxb. (= A.vivi^ra, Linn.), and is identical 
with the “Maguey" of the Philippines (compare this 
Bui.i.F.TiN, 1904, 2 , 50). A. sisa/aua is also grown to some 
extent. Various matters relating to the cultivation of these 
p^lants and the extraction of the fibre were discussed at the 
Coi^ress, and the following conclusions were drawn ; 

The cultivation of Sisal hemp is not profitable on lands 
which do not permit of cheap transport of the leaves or in 
localities where, owing to a poor soil or a cool climate, the 

C roduction falls below 600 lb. of dry fibre per acre. It can 
e carried on remuneratively on soils containing but little 
humus and on which other crops, such as coffee and cocoa, 
will not flourish, provided that the land is well drained and 
is not more than 1,200 ft. above sea level. The cultivation 
of agaves is most profitable on estates where other crops 
are also grown. It is generally inadvisable, however, for 
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The yield of seed in the Ohio experiment was at the rate of 
400 lb. per acre. The seed used for sowing contained 
45 per cent, of oil, but that produced contained only 41 per 
cent. The average yield of oil from perilla seed is said to 
be about 36 per cent. 

The following table shows the analytical constants 
of perilla oil compared with those usually recorded for 
linseed oil : 

PerilU oil. Linseed oil. 


Specific gravity . | 

0930 

0930 

6'93I to 0 941 

20“ C. 

at ,,, 

20 C. 

at 15'' C. 

, iS^C. 

at ^77-r 

I5^C. 

Saponification value 

189 6 

1906 

190 to 195 2 

Iodine vdAnc, per cent. 

206 I 

1963 

op 

0 

0 


Although perilla oil has the highest iodine value yet 
recorded tor an oil, it is stated by Lewkowitsch to be 
inferior in drying power to linseed oil, and to dry with 
a spotty or streaky surface. Recent experiments with 
Japanese perilla oil {Chon. Rev. Fctt. Ilarz. hid., 1912, 
19, 59) have shown that with lead or manganese driers 
spotty or streaky films are obtained, but that this can 
be obviated by admixture with 30 per cent, of linseed oil, 
whilst perilla oil alone yields w’ith cobalt driers a varnish 
superior to that obtained with linseed oil. 

The oil is said to sell in Japan (Jonni. Soc. Chon, hid., 
loc. cit.) at 15. 6 d. per sho (i sho=o’4 gallon), or 
approximately 35. 6 d. per gallon. It is used in Japan 
for waterproofing paper, in lacquers, and in the extraction 
of the last quantities of Japan wax from the residual press 
cake, whilst in Manchuria and India it is used as an edible 
oil. The average annual production of seed in Japan is 
325,000 bushels, about twenty bushels of seed per acre 
being obtained ; one bushel of seed yields over one gallon 
of oil. 

Ash of Salvadora persica.—A sample of “ Kegr ” salt, stated 
to have been prepared from the ash of the salt-bush (5. 
persica), was received, along with other vegetable products, 
from Northern Nigeria in 1906. On examination it was 
found that the percentage of potassium salts in the material 
was remarkably high, the results of analysis being as 
follows (see also Second Report on the Restdts of the Mineral 
Survey of Northern Nigeria, 1904-5, Colonial Reports, Mis¬ 
cellaneous [Cd. 3914], 1908, p. 5j; 

Per i€nf. 


Potassium chloride KCl.66 36 

,, carbonate K-jCOj.59c 

M sulphate K^S()4.1*91 

Sodium chloiide NaCl.19 17 

Calcium carbonate CaCOa.2 43 

Kesiduc, insoluble ill water.181 


In view of these results it was thought desirable to 
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examine the ash left on combustion of S. persica stems from 
Northern Nigeria in order to determine whether this “ Kegr” 
salt was prepared from the ash by mere extraction with 
water, or whether some process of fractional crystallisation 
had been employed. Further, if S.ash proved rich 
in potassium salts, it would make the plant valuable as a 
source of potash manure. A specimen of the stems, 
labelled “ Kegr,” had been received from the Forestry 
Officer, Northern Nigeria, and was used for this purpose. 
On combustion they yielded 6 85 per cent, of ash, which 
gave the following results on examination, to which are 
added re-calculated figures for the original sample of 
“ Kegr ” salt: 


- 0 - 

Potash 

K ,0 

Ash from 

Northern Nigerian 
stems. 

Per cent. 

1602 

“ Kegr ” salt from 
Northern Nigeria. 

Per cent. 

4700 

Soda 

Na ,0 

374 

10 16 

Lime 

CaO 

31-00 

— 

Alumina 

A 1,()3 

037 

__ 

Magnesia 

MgO 


— 

Chlorine 

Cl . 

335 

4331 

Sulphuric anhydride 

SO3 

35 99 

0 »8 

Pliosphoric anhydride 

P,0:, 

3’55 


Silica 

SiO, 

o‘6o 

— 


This is quite a normal composition for a plant ash, and 
on extraction with water the ash would \ ield a solution 
containing chiefly potassium sulphate, potassium chloride, 
sodium carbonate, and some calcium hydroxide. On 
crystallisation the salts would separate in the order named. 

A further sample of 5. persica was obtained from Ceylon 
in August 1910. It consisted of a mixture of leaves and 
twigs, with a few pieces of mature wood. The leaves 
were mostly of a greenish-brown colour, and rather dry 
and brittle; they were about 2 in. long and i in. broad. 
The twigs were greyish-brown, and of various sizes up 
to 'i in. in diameter; some were covered with smooth and 
others with rough bark. The pieces of mature wood were 
elliptical in section, and averaged in. in diameter; they 
were covered with rough bark. 

The leaves, twigs, and mature wood were burnt 
separately at as low a temperature as possible. They 
yielded respectively 35'90, 1970, and 9‘37 per cent, of ash, 
the more important constituents of which were determined 
in each case. The results of examination are given in the 
following table: 


0 --- 

Potash 

K.O 

Leaves. 

Per cent, 

284 

Twigs. 

Per cent, 

695 

Mature wood. 
Per cent, 
& 2 \ 

Soda 

Na ,0 

5-42 

6-8i 

4*57 

Chlorine 

Cl 

1393 

828 

2*64 

Sulphuric anhydride 

SO, 

37 53 

38 «9 

4717 
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All portions of the Ceylon plant furnished higher per¬ 
centages of ash than the stems from Northern Nigeria, but 
the proportion of potash in the ash was considerably lower. 

These results show that the composition of the ash of 
S. pcrsica differs greatly in plants from different localities. 
Neither the plant from Ceylon nor that from Northern 
Nigeria yields an ash particularly rich in potash, though 
the Nigerian plant is the better in this respect. In view of 
these facts it seems unlikely that the " Kegr ” salt originally 
received from Northern Nigeria could, as stated, have 
been prepared by native methods from the crude ash of 
S. persica, unless the ash of this plant is subject to wide 
variations in composition even in plants grown in the 
same locality. 

Molybdenite in Canada—A useful Report on the Molybdenite 
Ores of Canada'Wds published during 1911 by the Depart¬ 
ment of Mines, Ottawa. In this report Dr. T. L. Walker 
has brought together all the available information relating 
to the Canadian deposits of molybdenum ore. Th$^ first 
part of the report contains information regarding the 
properties of tne chief ores, their mode of occurrence, 
method of concentration, and value. Molybdenite is the 
common ore. In Canada molybdenite deposits are usually 
found in Archaean regions in association with intrusions 
of granite. The mineral occurs in quartz veins, pegmatite 
dykes, and along contact borders of granite or pegmatite 
with crystalline limestone. The problem of molybdenite 
concentration is one that has presented much difficulty, 
and various methods have been tried. In some cases, as 
in Queensland and New South Wales, the ordinary washing 
methods, involving the use of jigs and Wilflcy tables, are 
employed. Dry concentration has been tried in some cases, 
and has yielded fairW good results when the molybdenite 
flakes were large. The Elmore vacuum process has also 
been applied with considerable success. Dr. Walker sug¬ 
gests tnat a combination of the dry-screening and vacuum 

f irocesses should give results superior to those obtainable 
rom the use of any one method alone. 

The second part of the report gives an account of the 
distribution of known molybdenum ore-deposits in Canada, 
the details connected with all the more important occur¬ 
rences being given. A list is given of twelve of the 
promising deposits which are most likely to repay further 
prospecting and development. The report is well illus¬ 
trated, anJ should prove of considerable value to those 
interested in the development of new sources of molybdenum 
ore, as well as to Canadian prospectors who are engaged 
in the attempt to locate new deposits. For information 
regarding the occurrence and uses of molybdenite see 
this Bulletin (1908, 6, 181). 
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Asbestos from Cyprus.—Four samples of asbestos were 
received from Cyprus for examination in November 1909. 

No. I, labelled “Serpentine asbestos," was fairly clean 
and fresh, of greenish tint, and free from rock impurity. 
No. 2, labelled “ White asbestos,” was whitish, and less 
fresh in appearance than No. i. Sample K was described 
as “Machine-dressed asbestos,” and resembled No. 2. 
Sample C, also labelled “ Machine-dressed asbestos,” was 
of greenish tinge, resembling No. i, but it contained a 
considerable amount of hard, brittle material, some of which 
appeared to consist of non-fibrous rock impurity. 

As regards length of fibre, all the samples were much 
alike; the length was variable, but did not exceed 
about I cm. 

The samples were submitted to commercial experts, 
who valued them as follows (April 1910): No. i, £1^^ per 
ton. No. 2 and K, £12 per ton. C, about £'j per ton, 
c.i.f. London. 

This asbestos is too short in fibre to be used for textile 
purposes, but could probably be used for the manufacture 
of cement slates. 


RECENT PROGRESS IN AGRICULTURE AND THE 
DEVELOPMENT OF NATURAL RESOURCES 


In this section of the Bon 1 ii\ a summary is given of the contents of 
the more important papers and reports published during the preceding 
quarter, in so far as these relate to tropical agriculture and the utilisation 
of the natural resources of the Colonies, India, and the Tropics generally. 

AGRICULTURE 

General 

Irrigation in South Africa.—A great deal of the land in 
South Africa will not grow farm crops owing to the low 
rainfall, consequently systems of irrigation are of great 
importance, and the subject is dealt with in a paper by 
Mr. W. A. Legg {Jottni. Roy. Soc. Arts, 1912, ''• 0 , 327). 
Over ;^3,ooo,ooo worth of agricultural produce were 
imported into the Union of South Africa in 1910; thus 
the extension of the area under cultivation seerns most 
desirable. The situation is attributed to the internal 
political difficulties and to the fighting that was constantly 
occurring, to the thin distribution of the white population 
throughout the country, to difficulties of transport, to 
legal difficulties, and to adverse climatic conditions. Under 
these circumstances the farming was pastoral rather than 
agricultural, and even then the natural pasturage of the 



3 o8 bulletin of THE IMPERIAL INSTITUTE 

veld at its best only carries one sheep to three or four acres. 
The growing of crops unassisted by artificial watering 
can only be attempted in the more favoured portions of the 
country. 

The rainfall varies from 2I in. per annum or less in 
the north-west of Cape Province to 40 to 50 in. in the 
coast regions of Natal, some heavier falls being recorded 
in the mountains. The mean annual rainfalls are approxi¬ 
mately for Cape Province 15 in., for Orange Free State, 
21 in.; for the Transvaal, 29 in.; and for Natal, 34 in. 
Over the whole country the rainfall is generally least on 
the western side and increases towards the east. The 
rainfall is characterised by great irregularities in different 
years, and the engineer must be prepared to meet great 
extremes of drought and flood. Thus in the Karoo there 
are many instances of the annual rainfall being less than 
4 in.; on the other hand, falls in the course of twenty-four 
hours of 3 to 4i in. occur in the Karoo and Orange Free 
State, of 5 to iiA in. in the Transvaal, and of 5 to i 6 i in. 
along the south-coast districts. At Hanover in the fc^roo 
in 1891 the total annual rainfall was at its maximum, 
namely, 2575 in., whilst in 1903 it was only 174 in., the 
mean being 13 75 in. Very little of the best soil of the 
Karoo is worth cultivating if the rainfall alone is relied on. 
The Karoo is characterised by the rivers coming down in 
flood with little or no rain upon the irrigable lands ; in 
this respect the conditions are different from those of the 
northern states, where storage is more necessary, since 
when the rivers are in flood the riparian lands have usually 
benefited by the rain that raised the rivers and so do not 
require further irrigation. 

The author estimates that in Cape Province there is 
water flowing to waste sufficient for the irrigation of about 
2,700,000 acres, and that only about 500,000 acres are 
irrigated, so that in that colony there is still a large area 
that might be improved. In the Transvaal and Orange 
Free State, too, there is plenty of room for more irrigation. 
The intermittent streams of the Karoo are characterised by 
very deep channels often 30 ft. or more below the surface 
of the adjoining land, which adds to the difficulty of irri¬ 
gation and tends to drain away the subsoil water and 
render the soil parched. In early irrigation w'orks the 
weirs were constructed of masonry, concrete, or stone and 
wire. The last plan is simple and effective when well 
built. Boulders are built into the required form and are 
kept in place by a wire netting: sometimes the wire netting 
is laid down in the river-bed and the weir of dry stones 
is built upon it; the loose edges of the net are then drawn 
over the top and fastened together, thus completely 
enclosing the stonework. The wire used is strong gal¬ 
vanised fencing wire. In rivers that carry much silt these 
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weirs are very effective to heights of 5 to 6 ft. The silt 
quickly fills up the interstices of the stones and renders 
the weir watertight. 

On the Zak River in Cape Province a method is 
practised known as the "Zaai dam irrigation.” The channel 
is 15 to 20 ft. deep, and up to 100 ft. or so wide, and cuts 
through a fine, rich alluvial deposit. For most of the year 
the channel is dry, but the river usually flows once or twice 
during the summer season owing to rains in the upper 
part of its basin. The flow, however, is of short duration 
and ceases almost as soon as the rain stops. In order 
that the river may overflow its banks, weirs, usually made 
of earth and of a temporary nature, are constructed across 
the channel, and the flooding of the adjacent land is facili¬ 
tated by the fact that the land often slopes downwards in 
the direction away from the river banks. Low earthen 
embankments a few feet in height are made on the land, 
running approximately at right angles to the river-bank 
and turning up stream at their ends away from the river. 
These are the “Zaai” dams, and serve to retain the flood 
water on the soil. Channels are also used to conduct the 
water from the weir to places where it is needed. The 
embankments are made with scrapers drawn by oxen, and 
owing to the flatness of the land a small amount of earth¬ 
work will flood large areas. When the soil is well soaked 
the remaining water is allowed to drain away and the land 
is ploughed and sown with wheat, which -vill yield a good 
crop without further watering. 

The practice of putting down boreholes for water has 
been largely adopted in Cape Province, where there are 
probably some eight or nine thousand. They are mostly 
of no great depth, and when pumping is necessary it is 
usually done by windmills. Tne majority were put down 
to obtain water for the live stock, but a good deal of water 
from them is applied to irrigation in the neighbourhood of 
the homesteads. 

An Irrigation Act was passed in 1906 consolidating the 
Water Laws of Cape Province and arranging for the grant 
of loans for irrigation purposes. Owing to this and to the 
assistance given by the Irrigation Department there has 
been considerable activity since then. At present a storage 
reservoir is being made by a Syndicate on the. Ongers 
River: its capacity will be over three thousand million cubic 
feet and the dam will reach a height of about 60 ft. above 
the river-bed. It will be the highest earthen dam in the 
country, and it is being made entirely of the silty alluvial 
earth of the district. Masonry or concrete dams have been 
built in several places, but nearly always irrigation was not 
the only aim in view, domestic water supply being required. 
Except in very favourable circumstances a masonry aam is 
too expensive for irrigation work. There is little real clay 
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in the country, and a light, silty loam is used. With careful 
construction this has answered well for low dams, but its 
suitability for high dams has yet to be proved. Reinforced 
concrete has been used in the construction of aqueducts 
and siphons, but imported materials such as cement and 
ironwork are usually expensive up country owing to the 
cost of transport. 

The Act has led to the formation of a number of Irriga¬ 
tion Boards for constructing works with the aid of Govern¬ 
ment loans. The Government Irrigation Department makes 
preliminary investigations at nominal charges and furnishes 
designs for the necessary works, leaving the Boards to 
employ contractors or to carry out the work themselves 
under the advice of the Department. These schemes usually 
consist of a weir and channel, with an occasional siphon or 
aqueduct to carry the water across valleys or river courses, 
and the usual regulators, spillways, and other incidental 
works. Five to ten pounds per acre in capital expenditure 
are ordinary sums for the purpose in South Africa. A per¬ 
manent water supply warrants higher expenditure then an 
intermittent one. 

An alternative plan to that of irrigating by means of a 
weir and trusting to gravitation to distribute the water is 
to raise the water from the river channel by pumping 
engines. The adoption of this plan has been largely ex¬ 
tended. It is the most practicable one where the fall of 
the river is small, as is often the case, and where the 
scheme deals with a comparatively small area. Suction- 
gas power plants have been founci satisfactory. In com¬ 
paring the expenses of a pumping with a gravitation scheme. 
It must be remembered that the former will be likely to 
cost less per acre in capital outlay than the latter, but 
more when working expenses per annum are included. 

The author points out the merits of lucerne as a crop to 
be raised by the aid of irrigation, when the soil is deep, 
contains a fair amount of lime, and is generally suitable. 
Owing to its deep rooting habit it can withstand a severe 
drought. 

He shows that although irrigation may not yield a 
much higher percentage return on capital than other 
methods of farming, yet it enormously increases the pro¬ 
ductiveness of the land, so that the same income can be 
obtained from a much smaller number of acres, with a 
great savi^ of the personal wear and tear of the individual 
farmer. To the State it is of great importance as en¬ 
abling the land by more intense cultivation to support a 
greater population. 

Soils. —The results of chemical and mechanical analyses 
of pinery and orchard soils from the Bathurst Division, 
Cape Province, given in Agric. Journ, Union of South 
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Africa (1912, 3, 357), show that the pinery soils, which are 
chiefly sandy loams, require treatment with a manure con¬ 
taining phosphoric acid, nitrogen, and potash. Formulae 
for suitable manurial mixtures made from materials avail¬ 
able locally are given. The orchard soils are poor in lime, 
potash, and phosphoric acid. 

Attempts have been made during several years past to 
reclaim marshland situated near Lower Klamath Lake on 
the boundary between Oregon and California, U.S.A. {Circ. 
86, 1911, Bur. Plant hid., U.S. Dept. Agric.). The marsh¬ 
land in question has been formed by the growth and 
decomposition of aquatic vegetation, and contains very 
little silt. Considerable amounts of sodium, magnesium, 
and calcium carbonates are present, and efforts were first 
made to reclaim the land by leaching out the more injurious 
salts by irrigation, but this failed owing to the impervious 
nature of the land, and attempts to grow crops on the land 
without such treatment were equally unsuccessful. 

Scicucf Ball. 1, 1911, A.S.fC., classifies 

the soils of New South Wales on a geological and meteoro¬ 
logical basis from a consideration of the results of 2,300 
soil analyses. The value of chemical and mechanical 
analyses in ascertaining the fertility of soils is also dis¬ 
cussed. 

The alkaline soils of Egypt and their treatment are 
discussed in BttlL Inst. Egvpticn (1912 [v.], 5, 53). Analyses 
of the saline matter of the soil and of drair.ige waters show 
that as a general rule infertility of soil is accompanied by 
the presence of small amounts of carbonate and bicarbonate 
of sodium. The application of calcium sulphate is suggested 
as a remedial measure, to convert the carbonate of sodium 
into the less noxious sodium sulphate. This treatment 
also renders the humus insoluble, and in general improves 
the physical properties of the soil. In one experiment 
good crops were secured from land previously infertile 
after six months’ treatment in this way. 

Phosphatic Manures.—The manurial value of the phos¬ 
phoric acid in rape and soy-bean cakes is considered in 
Jonrn. Coll. Agric. Tokyo (1911, 1, 367). Phosphorus in 
these cakes is largely present in the fcm of organ’2 com¬ 
pounds such as phytin, nuclein, and lecithin. The first- 
named is present in largest quantity, but is the least readily 
available for plant nutrition. Previous work has shown 
that the phosphorus of phytin may be rendered available 
by the action of the enzyme phytase, present in small 
amount in this cake. The present publication shows that 
this action can be accelerated greatly and the manurial 
value of the cake thereby increased by mixing the cake 
with suitable quantities of rice bran. 

A new manure called “ biphosphate ” is being produced 
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at the Notodden Nitrate Works, Norway {Board of Trade 
Jourualy 1912, 76 , 541). It is stated to be made by dis¬ 
solving apatite or other suitable raw phosphate in the 
nitric acid produced by the fixation of atmospheric nitrogen. 
The ‘‘ biphosphate” is said to be suitable for use in place of 
superphosphate or Thomas slag.” According to the 
Chem. Trade Joitni. {ig\2ybQy 520) a sample of the material 
received in London contained 26 per cent, of phosphoric 
acid and 23 8 per cent, of calcium nitrate. 

Green Manures.—Experiments were made in Grenada in 
1910 on the growth of green manures under the shade of 
cocoa, and the results are given in the Rep. Botanic StatumSy 
Grenadoy 1910-11, p. 4. The green manures tried were 
Crotalaria refnsay indigo, ground nuts, Bambarra ground 
nuts, Tephrosia candiday and the sword-bean {Canavalia 
ensiforniis). The experiments so far have not yielded 
promising results, for although most of the seed germinated, 
but few of the plants grew to any size. 

Bull. No. 23, 1911, of the PJaivaii Agric. Expt. SiatioUy 
gives the results of trials made with numerous leguminous 
plants suitable for cultivation in the Tropics, and makes 
various suggestions that are likely to be useful to those 
undertaking similar work under conditions resembling 
those obtaining in Hawaii. 

FoonsTerrs and Fodders 

Dura.—The quantity of dura exported from the Sudan 
in 1911 was 17,794 tons, as compared with 32,377 tons in 
1910. The decrease is mainly due to the failure of the crop 
through insufficient rain. I'he native farmers in some 
parts have found that the cultivation of sesamum and 
groundnut, and the collection of gum, are more remunera¬ 
tive than dura-growing, and consequently much of the 
grain produced in neighbouring districts was sold locally 
instead of being exported. In certain districts, e.g. Dilling 
distric t, the area under dura continues to increase, and if 
the rams are favourable, it is expected that the quantity of 
dura available this season for export will be greater tnan 
in any previous year {Monthly Rep.y Centr. /icon. Bd. Khar- 
toiiniy March 1912, Append, vi.). 

Grain Rusts.—The rusts of the small-grain crops, wheat, 
rye, oats, and barley, are described in liull. No. 216, 1911, 
Bur. Plant Ind.y IJ.S. Dept. Agric. Where soils are rich 
in nitrogen, other conditions being equal, rust attacks 
are, as a rule, most prevalent. Experiments in soil 
treatment for disease prevention, though promising, have 
so far yielded no practical results, whilst no satisfactory 
spr^ing method has yet been found. 

The various methods in use for producing rust-resistant 



AGRICULTURE AND NATURAL RESOURCES 313 

varieties are described, and it is pointed out that for the 
successful breeding of resistant varieties it is necessary that 
the disease be present each year (compare this Bulletin, 
1910, 8, 140; 1911, 9, 293). 

Bed Clover.—An account of the cultivation and utilisation 
of red clover is given in Farmers' Bulletin, 455, 1911, U.S. 
Dept. Agric. This leguminous crop forms a valuable feeding 
stuff for stock, either as pasture or as hay, in addition to 
its value, in rotation with other crops, as a restorer of soil 
nitrogen. In order to obtain the best hay the crop should 
be cut when just past full bloom, as at this stage a maximum 
of protein and dry matter is present, the leaves are still 
intact, and the stems green. It is important to cure the 
hay carefully, as if it is merely dried there is a tendency for 
the leaves to crumble, and since they contain nearly two- 
thirds of the protein of the whole plant, considerable 
deterioration of the hay will result if this happens. Clover 
hay, although inferior to alfalfa hay in feeding value, is 
estimated to be worth nearly 50 per cent, more than timothy 
hay, chiefl}^ owing to its higher protein content. 

Prickly Pear.—The Agrie. Journ., Union of South Africa 
(1912, 3, 227) contains an account of Burbank’s Spineless 
Prickly Pear, “ Santa Rosa.” Cuttings were imported from 
California in 1909, and propagated in Grahamstown in a 
sandy loam on a hill slope without irrigation. The plant 
grows rapidly and is of erect, sturdy habit, and possesses 
large " leaves,” which are almost smooth when mature, 
with the exception of a few isolated spines which readily 
brush off. In composition it resembles ordinary spiny 
varieties. Owing to its large water-content it has a low 
food value, 4 tons being equivalent to i ton of lucerne. It 
is adapted to regions which have a considerable rainfall, 
but too irregularly distributed for ordinar}’ crops (compare 
this Bulletin, 1910, 8, 43). 

Silage.— Farmers' Bulletin No. 6, Seeoiul Edition, 1911, 
Dept. Agrie., N.S.JU., deals very fully with silos and silage. 
The various forms of “ silos ” are discussed in detail, with 
instructions for building. The article is illustrated with 
numerous photographs and diagrams. It is poii.;ed out 
that in New South Wales silage is of considerable im¬ 
portance to counteract the failure of crops in times of 
drought. In 1909, 364 farms in New South Wales made 
silage, the total production amounting to 34,847 tons, as 
against 12,609 tons in 1904. 

“ Helianthi.”— Under this name, and as "Helianti” or 
“ Salsefis,” Helianthus macrophyllus has been sold of recent 
years as a fodder plant (yu«r//. Bd. Agrie., U.K., 1912, 18, 
937). It is a perennial species, allied to the sunflower and 
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the Jerusalem artichoke, and forms slender, spindle-shaped 
tubers that are produced in enormous numbers. The plant 
is also remarkable for its luxuriant growth. The stems 
grow to a height of lo ft., and may be used as fodder, either 
green or as hay or silage. Analysis shows that as green 
fodder it has a greater feeding value than either clover or 
lucerne. The tubers may be fed to horses, cattle, pigs, or 
sheep, and for culinary purposes they are said to be 
superior to Jerusalem artichokes. The plant is difficult to 
eradicate, and therefore cannot be grown in rotation with 
other crops. 

Oils and Oil Sleds 

Coconut Palm.—According to Lyne {Agric. Jount. of the 
Mozambique Co., 1911, 1, 136) about 2,500,000 palms are now 
bearing nuts in the Quilimane district of Mozambique ; the 
plantations are situated in the coastal tract from the mouth 
of the Zambesi River to the boundary of the district of 
Mozambique, a distance of about 240 miles, and reach 
inland some 6 miles. Much of the more recently cultk’ated 
land is swamp which is often improperly drained, and the 
trees are consequently unhealthy. White ants are often 
very troublesome, and planters frequently keep the young 
plants for two years in the nurseries in order that the 
seed nut may become absorbed before planting out, so that 
the ants may not be attracted to the young plants. Much 
damage is caused to the younger trees by the native 
labourers, who lop off the young leaves in order to reach 
the ground close to the tree for the purpose of hoeing and 
weeding. 

Attempts to establish a small block of coconut palms 
at the Assuantsi Agricultural Station, Gold Coast, are 
meeting with success {Rept. Agric. Ihpt., Cold (oast, 1910, 
p. 8). Selected local seed is being used, and Ceylon seed 
IS also to be tried. 

Grape Seed Oil.—The extraction of oil from grape seeds* 
in Italy is increasing, and it is estimated that some 17,000 
tons of oil might be produced in Italy alone. 'J'hc dried 
seeds contain from 12 to 20 per cent, of oil, and are sold at 
24s. per ton. The oil can be prepared either by expression 
or by extraction with solvents, the quality of the oil 
depending largely on the method of preparation. 

The oil is u.sed for soap-making, and can be rendered 
suitable for edible use if carefully refined. The value of 
the crude oil is about £20, per ton; refined oil ^34 per ton 
(Bull. Bur. Agric. Intell. and Plant Diseases, 1911, 2, 1746; 
3, 807). 

Ground Nuts.—According to South ((Vest Indian Bulletin, 
1911, 11, 157) ground nuts are liable to attack in the West 
Indies by the following diseases: (1) Rust fungus, Uredo 
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arachidis, which is of very general occurrence on local and 
imported varieties. (2) A leaf spot fungus, Cercospora 
personata, which does not appear to cause any serious 
damage. (O A root disease, unidentified, occurring in 
Barbados, Grenada, Dominica, St. Kitts and Nevis; the 
host plants of this disease are numerous, and the fungus is 
difficult to control. 

Experiments in the cultivation of several varieties of 
ground nuts have been carried out in the West Indies 
during recent years {West Indian Bulletm, 1911, 11, 161). 
The results at first were unsatisfactory, but in 1909 more 
promising results were obtained, although some trouble 
seems to have been caused by diseases. The following 
conclusions were arrived at: 

Disinfection of seed before planting by immersion for 
five minutes in 1 in 1,000 corrosive sublimate solution is 
recommended as a preventive measure against attack by 
fungoid pests. 

The varieties suitable for cultivation in the different 
islands vary somewhat according to the locality, but the 
“ Spanish ” and “ Carolina Running ” varieties are most 
likely to prove generally useful. 

Application of from | to i ton of lime per acre is 
desirable. 

Gradual acclimatisation may reduce the harm caused 
by fungi, and together with seed selection should improve 
the yields obtainable. 

Linseed Oil.—Sheppard has investigated a number of oils 
prepared by different methods from linseed of different 
origin {Journ. Ind. &• Eng. Ghent. 1912, 4, 14). 

He considers that (i) the dark green colour of oil 
prepared from La Plata seed is due to the presence of 
impurities derived from non-oleaginous seeds occurring in 
admixture with the linseed; (2) a high percentage of 
oleaginous seeds, other than linseed, does not materially 
affect the colour of the oil, but the iodine value of the oil is 
thereby slightly affected; (3) oil extracted from linseed by 
solvents on a commercial scale does not possess a lower 
iodine value than expressed oil. 

Mafonreira Nats.—The Mafoureira tree {Trichilia emetica) 
is found in large numbers in the Inhambane district of 
Portugese East Africa, particularly in the south. Accord¬ 
ing to Lyne {Lonrcn^o Marques Guardian, February 15, 1912) 
the tree grows on most soils except “Mushonga” or 
marshy flats, but prefers good land. In the M’Chopes 
district there is an average of about four trees per acre 
over an area of about 297,000 acres, and the author 
estimates that there are about 2,000,000 trees in the 
Inhambane and M’Chopes districts. 

It is stated that large trees bear an average of about 

21 
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loo lb. of nuts per year, but yields of nearly 200 lb. have 
been known. Assuming an average of only 22 lb. per tree, 
the annual crop would therefore amount to 44,000,000 lb. 

The cost of transport is the chief difficulty that would 
be experienced in the utilisation of this product. The cost 
of carriage from Inharrime to Inhambane by native 
porters would be about io.s. per ton. The railway from 
Mutamba to Inharrime should increase the output, and it 
is suggested that camels might be employed to carry the 
nuts over the sandy roads to the railway. 

Mr. Lyne states that the trees come into bearing about 
eight years after sowing, and he is of opinion that an 
experiment in planting mafoureira might well be made. 

In 1910, 1,256 tons of mafoureira nuts, valued at £7,6^8, 
were exported. Other information on mafoureira seeds 
and oil has been given in this Bulletin (1903, 1, 26; 1908,6, 
37G; 1911, 9, 406). 

Oil Palm.—Oil palm products in the Gold Coast have 
advanced 50 per cent, in value during 1911 {Gold* Coast 
Govt. Gaz.., 1912, No. 8, Suppl. p. 155). So much attention 
is given to the cultivation 01 cocoa that little development 
has taken place in the palm oil industry, although prepara¬ 
tions were in progress towards the end of the year for 
more extensive exploitation of the oil palms. A small leaf¬ 
eating beetle, which caused much damage in 1910, has now 
disappeared. There is an unfortunate tendency to cut 
down oil palms to make room for cocoa, and steps have 
been taken to prevent this as far as possible. 

Attempts to raise oil palms of different varieties 
under nursery conditions are not meeting with very much 
success. 

Olive Oil. —Although the climate of many parts of 
Australia has long been known to be suitable for olive 
cultivation, it is only in South Australia that any appreci¬ 
able amount of olive oil is manufactured, 16,464 gallons 
being produced in 1909-10 An article in the Journal of 
Agriculture, Victoria (1911, 9. 832) deals with the cultivation 
of the olive tree with special reference to conditions in 
Australia. 

Soy Beans. —Trials with this crop in the Gold Coast have 
not led to very satisfactory results {Gold Coast Govt. Gaz., 
1912, No. 8, Suppl. p. 175). Twenty-two pounds of seed sown 
on Tir acre of prepared swamp land at tne end of February 
yielded 448 lb. of seed early in May, but a further trial 
m August yielded only 108 lb. of seed per acre. The crop 
appears to thrive best on a light rich soil lying on a 
wet clayey subsoil. 

Sunflower Seed. —It is reported that consignments of 
Russian sunflower seed have recently been sent from 
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Odessa to Hull, and that manufacturers have shipped small 
consignments of oil-cake to the Continent. 

Rubber 

Hevea 8pp.—In the Circ. and Agric. Journ. Roy. Bot. Card. 
Ceylon (1912, 6, loi) R. H. Lock describes the rubber-plant¬ 
ing industry of Ceylon. The history of the introduction 
of rubber-growing, the early experiments, and the gradual 
extension are fully described. The cultivation of Hevea 
brasiliensis is next discussed in detail. Artificial manures, 
especially those containing nitrogen and potash, appear 
to have a beneficial effect on the growth, yield, and 
renewal during the early stages of the life of the tree. 
An excess of nitrogenous manuring, however, is said 
to make the trees top-heavy and less pliable. Pruning is 
not generally recommended, except for the removal of 
dead branches, or of lateral branches which occur below 
a height of 10 ft. These should be cut off flush with the 
trunk in order that the tapping area may not be obstructed. 
Tapping is discussed from the theoretical point of view. 
The importance of using tools with a razor-like edge, and 
of allowing sufficient time for the renewal of the bark, is 
pointed out. The advantages and disadvantages of methods 
of pricking are also discussed. A method on the herring¬ 
bone system, in which each rib of the herring-bone is repre¬ 
sented by four small pricks inflicted by a single insertion 
of a serrated knife, appears to be free from most of the 
drawbacks. The herring-bone is about 3 in. wide, and 
the latex is conducted down a shallow vertical channel in 
the centre. The ribs are made in the first instance r ft. 
apart, and on each succeeding day a similar set of incisions 
is made ^ in. below the previous ones. After twenty-four 
days the process is repeated on the opposite side of the 
tree, and subsequently in the intervening spaces, returning 
to the original area after adequate rest. The method is 
said to have given good results, and is recommended for 
trial on a small scale. 

The West Indian Agric. News (1912,11, 53) describes an 
experiment made by A. J. Brooks in St. Lucia on the 
germination of Hevea seed. Seeds which had been soaked 
in water for twenty-four hours gave 39 9 per cent, of healthy 
plants on germination, whereas a similar lot of untreated 
seeds only gave 27 2 per cent. 

Experiments on the vitality of rubber seeds from tapped 
and untapped trees are described by F. G. Spring in the 
Agric. Bull. Straits and Fed. Malay States (1912, 1, No. 2, 

E . i). The seeds were packed with burnt paddy husk in 
iscuit tins, each containing 200 seeds. The boxes were 
opened after 3, 5, 7, 8, 9, and 10 weeks, and the seeds 
planted in nursery beds. After storing three weeks the per- 



3 i8 bulletin of THE IMPERIAL INSTITUTE 

centage of germination of seeds from untapped trees was 78, 
as against 33 for seeds from tapped trees. After ten weeks’ 
storage 82 per cent, of the seeds from untapped trees 
germinated, as against 24 percent, for seeds from tne tapped 
trees. He also found that by dipping the seeds, previous to 
packing, in molten bees-wax, or paraffin wax, the vitality 
was preserved, no marked falling off in the percentage of 
seed germination from the third to the tenth week being 
observed. Bees-wax even produced an increased germina¬ 
tion to the extent of 30 per cent. Seeds coated with 
vaseline, on the other hand, did not germinate. 

The Jourti. Board of A^ric., Brit. Guiana (1911, 5, 72) 
contains a note on the insect pests of II. brasiliensis. 
Scale insects appear to be the commonest in British 
Guiana, the most harmful being Planchonia fimbriata, a 
greenish-yellow coloured scale with pinkish fringe, which 
attacks the younger shoots, giving them a characteristic 
“ warty ” appearance, and often causing death. Spraying 
with a resin wash is an effective remedy. Lecaninm, a 
dark, hard-bodied scale, is also prevalent, but not h^lrmfol. 
Acoushi ants often do a lot of damage. I'hey may be 
destroyed by injecting carbon bisulphide into their nests. 

The larvae of two varieties of hawk-moths {Dilophonola 
ello and Pseudosphinx tetrio) feed on the leaves of young 
rubber trees, and a species of locust {Tropidacris cristata) 
is also troublesome in some districts. 

Bull. No. 14, 1911, Dept. Agric., Fed. Malay States con¬ 
tains an account by K. Bancroft of the " die-back " disease 
of Para rubber trees. This disease is attributed to a 
fungus, Diplodia, which is concluded to be a stage of 
Thyridaria tarda, which also attacks cocoa, tea, sugar-cane, 
and other plants. A minute description of the typical 
symptoms and course of the disease is given, and also 
irregularities which may occur are noted. Infection is 
brought about by the wind, which carries the spores of 
the fungus. These enter the tree by an}' dead surface, 
where they germinate, producing the mycelium of the 
fungus, which grows and extends into the neighbouring 
living tissue. The treatment recommended is to burn all 
diseased or dead parts, not only of rubber trees, but also 
of other trees growing near. As healthy trees are not 
so susceptible as unhealthy ones, care should be taken to 
ensure a vigorous growth of the plant. Careful pruning, 
not too close planting, and good subsoil drainage are re¬ 
commended. As a preventive all wounds should be tarred 
with ordinary coal tar, which does not injure the plant 
if care is taken. All diseased parts must he at once re¬ 
moved (cf. this Bulletin, 1911, 9 , 160). 

The same Bulletin contains a note on the leaf diseases 
of Para rubber trees. Pestalozzia Gnepini, P. Palmarum, 
Phyllosticta llevea, Helminthosporium Ilevece, Gloeosporiutn 



AGRICULTURE AND NATURAL RESOURCES 


319 


elasticce, G. brunneum, and Colletotrichum Hevece are de¬ 
scribed as fungi which have been found to attack Hevea 
leaves, but they occur too infrequently to be of economic 
importance at present, and are effectively warded off by 
spraying with a lime-sulphur wash. 

1 he results of tapping experiments on Hevea bmsiliensis 
are given in the Gold Coast Govt. Gaz. (1912, No. 8, p. 165). 
At the Agricultural Station, Aburi, seventy-nine trees, of 
girths ranging from 24 to 28 in., were tapped every other 
day during the months March to December. The average 
monthly yields per tree varied from 2 8 to 3*4 oz- of dry 
rubber. At the Agricultural Station, Tarquah (loc. ctt. 
p. 169) 1,002 trees of average girth 25 in. (at 3 ft. from 
the ground) were tapped fifty-four times between Oet- 
ober 10 and December 31 on the half-spiral system. The 
total yield of dry rubber was 4I cwt., being an average 
yield of 8 oz. per tree. 

Manihot Tropical Life (1912, 8, 6) contains an article 

by G. Railton on Manihot dichotoma, or “ Jequie Mani¬ 
toba.” This species will not thrive in marshy or low- 
lying situations. Good drainage is imperative, and a 
gently sloping hill-side the best situation. The most suitable 
soil is a reddish, light, fine, sandy loam. Seeds previous to 
planting should be well ripened in the sun, otherwise ger¬ 
mination is irregular. The seed is placed in a hole pin. 
deep and 12 in. diameter in the dry season, and left ex¬ 
posed. The rain fills the hole with surface soil, and the 
seed rapidly germinates. Transplanting is not recom¬ 
mended. Although tapping is said to be possible after 
four or five years, it is preferable to leave the tree untapped 
eight years. The best method of tapping is by a series 
of oblique grooves 9 in. apart. 

E. Ule in Dcr Tropcnpflanzer (1912, 16, 91) describes 
the cultivation of M. Glaziovii in Ceara. He points out 
that this species is subject to a disease indicated by 
swellings and malformations in the branches and twigs. 
The swellings are due to a fungus. Undo Manihotis, P. 
Henn. The disease first diminishes the yield of rubber, 
and then causes the branches and eventually the whole 
tree to die. No specific remedy is known, but it^ ’s re¬ 
commended to remove and burn all infected paris. The 
preparation of Ceara rubber is described. 

Oeneral.—G. Flamant publishes in Le Caoutchouc d la 
Gutta Percha (1912, 9, 5939) the results of a study of rubber 
latices from the French Congo. From the latices of Fun- 
tumia clastica and Landolphia Owariensis he separated two 
proteins, one having the properties of the albumins, the 
other resembling the vegetable caseins. They were present 
in both latices in different proportions. Reagents pre¬ 
cipitating both proteins coagulated the latex at once, but 
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reagents which precipitate only one protein coagulate the 
rubber incompletely. He holds that it is the proteins of 
the latex whicn by virtue of their colloidal nature keep the 
rubber in a state of emulsion, that reagents affecting the 
proteins will cause coagulation, and that latex will the more 
readily coagulate spontaneously the less protein it contains. 

Fibres 

Sisal Hemp.—In the Report of the Govchtment Resident, 
Northern Territory, Commomvcalth of Australia, for 1910, an 
account is given of experiments in Sisal hemp cultivation. 

A plantation of thirty acres was established in 1905 with 
plants originally obtained from Florida. The soil was light 
and sandy, had been planted with various crops for many 
years without any manurial treatment, and in consequence 
had become so impoverished as to be incapable of support¬ 
ing any of the usual annual crops. The Sisal hemp plants 
have grown very satisfactorily and have yielded leaves from 
3 ft. 4 in. to 4 ft. 3 in. long, and of an average weight of 
lb. The amount of fibre in the leaves is, on the average, 
3'8 per cent. The plants began to pole when five years 
o\fi, 9'9 pet cent, having poXefihy the enh ol rgvo. 

Suim Hemp.—An outline of the methods of cultivating 
Sunn or San henip {Crotalaria junrea) is given in BuH. 
No. 47, 1911, Dept. Agric. Bombay. The plant is sometimes 
grown for fibre, sometimes for use as fuel, and sometimes 
as green manure. The mode of cultivation varies rvith the 
purpose for which the crop is intended and also with the 
climatic conditions of the different localities. The process 
of retting is described. 

Paper-making Materials. — In O/r.No.83, 191 \,Bur. Plant I nd. 
U.S. Dept. Agric., it is pointed out that at the present time 
the by-products of several crops are wasted although they 
would serve quite well for the manufacture of paper. 
Hitherto these materials have not been employed to any 
large extent owing to their inability to compete with wood, 
but owing to the diminishing supply of the latter (especially 
spruce and poplar) and the increasing consumption of pulp 
and paper, it is probable that before long it will be possible 
for them to be utilised with profit. Attention is drawn 
particularly to maize stalks, broom corn, rice straw, 
bagasse, flax straw, cotton stalks, and cotton-hull fibre, 
i.e. the fibre which adheres to the hulls or seed-husks after 
the cotton has been removed by ginning. It is suggested 
that certain crops, such as hemp, could be profitably grown 
exclusively for paper-making purposes. The pages of the 
circular are composed of different kinds of paper made 
wholly or in part from crop wastes and by-products from 
maize, broom corn, rice, and cotton. 
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Silk.—It is stated in the Rep. Agric. Res. Inst, and Coll. 
Pusa, 1910-11, that experiments have been made with the 
object of securing a multivoltine race of silkworms, more 
vigorous than the present native forms, and capable of 
yielding silk of better quality. Of the hybrids hitherto 
obtained, those resulting from crossing the European 
univoltine form with Nistari and Burmese stock are the 
most promising with regard to yield and quality of silk. 
Certain crosses between multivoltine indigenous races have 
produced worms superior to either of the present forms in 
vigour, productiveness, and resistance to disease. Mulberry 
silkworms from European seed were reared successfully on 
bush mulberry at Pusa in November 1910 and again in 
March 1911. The cultivation of Eri silkworms has been 
continued at Pusa and is now carried on in almost every 
district in India. Every effort is being made to encourage 
the industry, and trained rearers have been sent to many 
places to give instruction. 

The establishment of a silk industry in Madagascar 
forms the subject of an article in La Quinzaine Coloniale 
(1912, 16,204). The mulberry tree grows well in the island, 
and there are two species of silkworms, one indigenous 
and the other introduced from China, which yield very 
resistant silk. Unfortunately, owing to ignorance and 
neglect on the part of the natives, the silkworms have 
degenerated, and this is reflected in the yield and guality 
of the cocoons. The silk, being reeled by primitive 
methods, is only suitable for the maniifacture of coarse 
materials for local use. Attempts are being made by the 
Administration to improve the methods of cultivating the 
mulberry tree, of rearing the worms, and of reeling the silk. 
A sericicultural station was established at Nanisana, near 
Antananarivo, in 1901, with the object of ascertaining the 
best varieties of mulberry for Madagascar and of making 
a rigorous selection of the eggs for distribution to rearers. 
Large quantities of mulberry plants and silkworm eggs 
have been distributed gratuitously. Apparatus for stifling 
and drying the cocoons has been purchased by the Colony 
and is placed freely at the disposal of the rearers. Experts 
are sent on tour through the villages to give instruction on 
the care of the worms and on treatment and prevention 
of disease. The industry has developed in tnr upland 
regions. The cocoons which the natives bring to the 
markets are now of good appearance, firm to the touch, 
and resemble those produced m France. A sample of the 
silk has been tested at Lyons and has given satisfactory 
results. 

Cotton 

Oeneral.—A method for destroying insect pests of cotton 
is described in Der PJlanzer {1^12^ 8, 61), which depends on 
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the well-known attractive power of light. The apparatus 
employed consists of a drum-shaped container rnade of 
cloth or wire-gauze, over the upper opening of which are 
placed two mercury quartz lamps. These lamps emit ultra¬ 
violet rays which exert a greater attraction for insects than 
rays from any other known source. Above the lamps, a 
small fan is fixed which is set in motion by means of a 
motor, and causes a powerful current of air to pass down¬ 
wards into the container. Within the latter is a kind of 
mosquito net which is made narrower towards the lower 
end and is closed by fine wire-gauze ; this permits the free 
passage of air but prevents the escape of the imprisoned 
insects. When the apparatus is started, the intense light 
attracts the winged insects from near and far, and even 
before they reach the lamps they are carried by the current 
of air into the container, whence escape is rendered 
impossible by the blast of air and the impeding nature of 
the net. As soon as it is desired to cease the operation, 
the outer cloth envelope is freed at the top and pressed 
together. The container is then placed in a tin and carbon 
tetrachloride is poured over it, and by this means the inlets 
are suffocated and killed. Experiments have shown that 
the ultra-violet light emitted by the mercury lamps is 
particularly attractive to some of the most pernicious 
cotton pests. 

It has been recognised for some time that drought has 
an important effect in checking the propagation of the boll- 
weevil. Drought-resistant varieties of cotton are now 
being grown in the south-western parts of the United 
States, where the weevils are unable to multiply and do 
comparatively little damage. Cotton cultivation is extend¬ 
ing rapidly in these regions. In a pamphlet on the 
“•Relation of Drought to Weevil Resistance in Cotton ’’ 
{Bull. No. 220, 1911, Bur. Plant Ind., U.S. Dept. Agric.'), 
Mr. O. F. Cook discusses the relation of improved methods 
of cultivation, earliness of varieties, and special weevil- 
resisting characters, to the boll-weevil problem. It is 
suggested that in humid districts, early ripening, long- 
stapled varieties should be sub:3tituted for the varieties at 
present grown which mature late and are therefore more 
susceptible to injury from the boll-weevil. Other measures 
of importance in such regions are the development of 
quick-fruiting plants, such as the long-stapled Columbia 
and Foster varieties, which have been produced and dis¬ 
tributed by the United States Department of Agriculture, 
and the cultivation of only a single type of cotton in any 
one locality. 

In an article entitled “Notes on the Incidence and Effect 
of Sterility and of Cross-fertilisation in the Indian Cottons,” 
published in the Mem. Dept. Agric., India (Bot. Scries, 1912, 
4 , No. 3), it is shown that a considerable amount of sterility 
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results from self-fertilisation repeated through several 
successive generations, and that cross-fertilisation takes 
place to a large extent, although chiefly between neighbour¬ 
ing plants. The bearing of these tacts is discussed in 
relation to the degeneration of cottons, to attempts to 
improve the plant by selection, and to the acclimatisation of 
exotic varieties. 

Uganda. —The cotton industry of Uganda continues to 
make remarkable progress. It is stated in Colonial Reports, 
Ann. Scr., No. 708, Uganda, Rep. for 1910-11 [Cd. 6007-8] 
that 133 tons of seed were distributed for sowing in 1910 
as compared with 79 tons in 1909, and that the crop 
produced from the former supply was more than twice as 
great as that from the latter. A system of native in¬ 
structors has been organised, wVich enables individual 
instruction to be given in lieu of the more limited informa¬ 
tion which can be imparted by the few European officers 
on tour. The greatest development has taken place in the 
Bukedi Province, which possesses exceptionally favourable 
conditions with respect to soil and climate. In future, 
cotton planting is to be carried out only during the spring 
rains, and the old plants are to be uprooted at the close of 
the picking season. It is hoped that by this means the 
multiplication of insect pests will be diminished, and that 
the amount of dirty and stained cotton will be greatly 
reduced. Favourable results have been obtained in the 
propagation of long-stapled cottons, and large Quantities of 
seed of one of these varieties were expected to be available 
for distribution during the season 1911-12. 

East Africa Protectorate. —The cotton crop of the East 
Africa Protectorate is very small in comparison with that 
of Uganda on account of the areas being very limited 
on which the plant can be grown without irrigation. There 
are, however, extensive areas along the banks of the Tana 
and Juba Rivers which would probably 3'ield excellent 
results if irrigation works were constructed. In the Ann. 
Rep. Dept. Agric., Brit. E. Africa, 1910-11, an account is 
given 01 some trials in the Tana Valley. Reference is also 
made to experiments on the banks of the Juba River; 
it is estimated that no less than 500,000 acres along the 
southern bank could be put under irrigation and would 
yield a valuable cotton crop. 

Rhodesia. —The cultivation of cotton is extending in 
North-Western Rhodesia in the vicinity of the Kafue River, 
and also in the East Luangwa District of North-Eastern 
Rhodesia. It is stated in the Rep. Brit. S. Africa Co., 
1910-11, that in 1910 the crop of the former country 
amounted to 23,100 lb., and that of the latter to 84,6161b. 

India. —Repeated attempts have been made in Burma 
to cultivate tree-cottons as a commercial crop, but the 
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results are by no means encouraging. An account of the 
different varieties which have been tried, and an outline of 
the methods of cultivation, are given by the Deputy Director 
of Agriculture, Mandalay, in Bull. No. 5, 1911, Dept. Agric., 
Burma. The Pernambuco tree-cotton has been acclima¬ 
tised from such an early date as to be regarded as indi¬ 
genous. It was found to grow well on the Mandalay farm, 
but after three years the amount of cotton produced was 
exceedingly small. The Caravonica varieties have not 
proved successful either in India or Burm^; they only 
gave very small yields, and were unusually subject to the 
attacks of insects. Spence’s tree-cotton is reported to have 
been grown with success at Dcesa, but subsequent experi¬ 
ments have failed. Cochin-China tree-cotton seems the 
most promising variety tried in Mandalay, but it has not 
yet been definitely proved to be worth cultivating. Brazilian 
and Cuban tree-cottons are under trial, but hitherto neither 
has proved of any value. It is pointed out that the culti¬ 
vation of tree-cotton on a large scale is attended with 
considerable danger, since the plants afford shelter for 
insects and fungi, which are thus enabled to multiply fftely 
from year to year. The trees are very brittle, and must 
therefore not be grown in situations exposed to high winds. 
They never produce a full crop until tne second year, and 
sometimes not until the third or fourth year. Moreover, 
they are very liable to failure when exposed to unfavour¬ 
able climatic conditions. For these reasons, the cultivation 
of tree-cottons in Burma on a commercial scale cannot be 
recommended. 

Senegal.—An account of experiments on cotton-growing 
by means of irrigation in the Kichard-Toll district of 
Senegal during 1909-11 is given in Bull. No. 52, 1911, 
Assoc. Cotomii'cre Coloniale. The results were not very 
satisfactory, and it is considered that an immediate exten¬ 
sion of cotton cultivation in this region is not feasible on 
account of the insufficiency of labour, the lack of manure, 
and the scarcity of cattle. 


FORESTRY AND FOREST PRODUCTS 

Forestry in South Africa.—In the Report of the Commission 
appointed by the Governor-General of the Union of South 
Africa to enquire into the conditions of Trade and Industries 
in the Union [U.G., No. 10, 1912], the Government is 
advised of the necessity of giving attention to afforestation. 
The Commission recommends that steps should be taken 
to begin the work of afforestation on a large scale, and over 
as wide an area as possible, and in view of the magnitude 
of this undertaking the raising of a loan is recommended. 
Apart from State afforestation, the Commission recom- 
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mends that the planting of trees of commercial value by 

C rivate enterprise and by municipalities and other local 
odies should be encouraged, by means of prizes or bonuses 
to private planters and by grants to municipalities. 

The felling of valuable yellow-wood trees, which is now 
taking place in the Knysna and Zitsikama forests in order 
to provide employment for poor whites, is deprecated. 
The yellow-wood trees take about 250 years to reach 
maturity, and are now being felled for making railway 
sleepers by the expensive and wasteful method of shaping 
with adzes. It is pointed out that less valuable timber, 
that can be purchased more cheaply elsewhere, would serve 
equally well for sleepers, and that other means should be 
taken to raise the status of the unfortunate people whose 
condition has not improved under the policy hitherto 
pursued. 

The Commission also recommends that enquiries should 
be made as to the suitability of creosoted wattle wood for 
railway sleepers. 

Protection of Forests in the State of Kedah.—According to the 
Report for 1910 on the States of Kedah and Perlis ([Cd. 5956] 
1911, p. 14), no forest reserves have yet been created in the 
State, but as a first step towards protecting the forests, 
" A Timber and Forest Produce Passes Enactment ” has 
been passed which provides that every wood-cutter and 
forest-produce collector shall take out and pay for a pass. 
It also protects valuable trees whose diameter is below 
a fixed standard. In some mukims (sub-divisions of 
districts) the issue of passes is entrusted to the pcngliulus 
(Malay headmen), who are allowed a commission of 10 per 
cent, on their collections, and who thus have an interest in 
protecting the forests from trespass by unlicensed persons. 

The rates at which export duty is collected upon 
valuable timber is ?3 per ton for chingal, $2.50 per ton for 
merbau, 50 cents per log for squared logs, and 30 cents per 
log for round logs of meranti. Specimens of these timbers, 
which also occur in other parts of the Malay Peninsula, 
may be seen in the Straits Settlements and Federated Malay 
States Court in the Public Exhibition Galleries of the 
Imperial Institute. 

Sandalwood.—As a result of experiments recently con¬ 
ducted in India, the opinion is now generally accepted that 
Santalum album, the tree which yields commercial sandal¬ 
wood, is a root parasite, and that in the absence of suitable 
host plants it fails to succeed (see this Bulletin, 1911, 9 , 
75). In the Indian Forest Records {igii, 2, pt. iv.) Mr. M. 
Rama Rao, Conservator of Forests, Travancore, summarises 
the information at present available regarding the growth 
of sandal, and gives a descriptive list of the plants on 
whose roots the haustoria of the sandalwood tree have 
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been found. The plants enumerated number 144 species, 
of which eighty-two are evergreen. Forming an appendix 
to the article is a list of names of 252 species of plants 
that have been recorded as associates of the sandal tree 
in its natural habitat and elsewhere. In view of the 
commercial value of sandalwood, the supply of which is 
drawn chiefly from India, the study of the parasitic habit 
of the sandal tree is of great importance, as it will probably 
be found that on a proper appreciation of this peculiarity the 
successful propagation and regeneration of sandal depend. 

Palmyra Palms.—Continuing a correspondence on the 
subject of the growth of the Palmyra Palm {Bomssus flabelli- 
formis), Mr. C. E. C. Fischer, Deputy Conservator of 
Forests, Madras, supplies the following particulars relating 
to the cultivation of this palm in Malabar and Coimbatore, 
in a letter contributed to the Indian Forester {\gi2, 38 , 51). 

In Malabar, where the annual rainfall is about 100 in., 
the Palmyra Palm is raised from seed dibbled in the ground 
in situ, if not interfered with, the palm forms a definite 
stem above ground in about six years and commences to 
yield fruit in about nineteen years. The life of the palm is 
from fifty to sixty years. The trees require protection 
against cattle during the early stages of growth. 

In the Erode Taluk of Coimbatore, where the annual 
rainfall is only about 20 in.. Palmyra seeds are planted 
during the south-west or north-east monsoons, in well- 
ploughed land. The seed germinates in about a month, 
and after about three months the first leaf appears above 
ground, and this is followed by a fresh leaf about every 
month thereafter. The stem rises above ground in from 
two to three years if the plants receive good cultivation, 
but growth proceeds at a slower rate in untilled land. As 
soon as the stem has formed above ground, leaves are cut 
for the several purposes for which they are required. The 
cutting takes place at the end of September or in October. 
After about five years’ growth, leaf-sncaths may be obtained, 
which yield a fibre suitable for brush-making. When 
young the stem grows in height at the rate of from 12 to 
18 in. a year, but as the tree approaches maturity the rate 
of growth diminishes. Juice is extracted by tapping the 
stem and is used as “toddy" or for making “jaggery” 
(palm sugar). The female trees are tapped from January to 
April, and male trees from November to December. Only 
ten leaves are retained on the female trees, and four or five 
in the case of the male trees which are tapped. 

Teak Mildew.—The leaves of teak trees growing in the 
forests of the Central Provinces and Berar and in parts 
of Central India are subject to attacks from a species of 
mildew, which has spread during recent years, but the 
exact limits of its distribution are at present undetermined. 
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Although it has been known to foresters for a number of 
years, this mildew has only recently been brought before 
the notice of mycologists. A technical description of the 
^ecies, which has received the name Uncinula Tectonce, 
Salmon, is given in an article which appears in the Indian 
Forester 38 , 28). The mildew attacks only the upper 

surface of the leaves, giving them a bluish colour, and when 
present it usually affects all the leaves of teak trees growing 
in the same forest. It has also been detected on leaves of 
Cordia Macleodii. So far, no appreciable damage to the 
trees appears to result from the attacks of this mildew, 
although in all probability the assimilative powers of the 
leaves are adversely affected by its presence. 

Timbers 

Para Timber as Fuel. —In Trop. Agric. (1911, 37 , 499) 
reference is made to experiments carried out on the 
Feriyar Rubber Estate with a view to testing the fuel- 
value of the timber of Para rubber trees cut out in thinning 
operations. One cubic yard of the dried timber weighed 
863 lb., as against 721 lb. per cubic yard of dried jungle 
wood, and when burnt in the furnace of the estate “ drier” 
lasted seven hours, as against eleven hours for the jungle 
wood. The rubber timber, however, is far more easily 
cut, with the result that the cost of the two classes of 
timber is approximately the same. The advantages re¬ 
sulting to the plantation from the removal of the felled 
trees must also be taken into consideration. 

Strength of Teak. —In this Bulletin (1911,9, 311), atten¬ 
tion was drawn to the results of experiments carried out 
at the Civil Engineering College at Sibpur to ascertain 
the relative strengths of plantation and natural-grown 
teak. The conclusions were that there is little difference 
in the strengths of the timbers, the plantation wood being 
slightly stronger when subjected to shearing and com¬ 
pression stresses, while in transverse strength the advantage 
lay with the natural-grown teak. Further investigations 
on this question by the F'orest Economist, Southern Circle, 
Madras, arc referred to in the Indian Forester {igi2, 38 , 126). 
The results show that in all the three tests referred to 
above " the plantation is slightly stronger than the natural 
teak.” An explanation is sought in the presence of a 
4 per cent, excess of water in the natural-grown timber. 

River Transport of Logs. —Important results have been 
obtained in India from experiments carried out with a 
view to preventing the loss, by waterlogging, of spruce 
and silver-fir sleepers when transported by river. In the 
Prog. Rept. For. Admin. N.-IV. Front. Prov., 1910-11, p. 15, 
it is recorded that of 223 sleepers treated by tarring the 
ends, only four (r8 per cent.) were lost, while of 331 un- 
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tarred sleepers no less than 39'8 per cent, disappeared. 
Dried sleepers were used in the experiment, anci further 
tests are to be made with green sleepers. 

Papuan Timbers.—In the Report on Papua, 1910-11, p. 17, 
an account is given of the tests carried out in the University 
of Melbourne on six specimens of Papuan timbers sent for 
examination and report. The timbers dealt with were 
Ulabo {Afzelia bijuga), Kokoilo {Calophyllum Inophyllum'), 
Alaga (Sapotacecc), and llimo, Madave, and Tamanau, not 
botanically identified. The results are a further indication 
of the valuable timber resources of the Territory. Ulabo 
is regarded as a good engineering timber; Alaga and 
Tamanau appear suitable for joinery and general carpentry ; 
while Madave, Kokoilo, and flimo were found to be useful 
for light joinery, cabinet work, and furniture. The timbers 
weighed from 25 08 lb. (llimo) to 5870 lb. (Ulabo) per cubic 
foot of seasoned wood, and the percentage of water in the 
woods when tested varied from 13 0 per cent. (Kokoilo, 
Tamanau) to 32 8 per cent, (llimo). hive tables of «;pn- 
stants are given. 


Tanning Materials 

Cutch.—The adulteration of true cutch, prepared from 
the heartwood of Acacia catcc/iu, by the use of barks 
from other trees along with A. catechu wood, in making 
the extract, has become so common in India that the 
Burma Chamber of Commerce has recommended that 
legislation should be introduced to stop this practice {Ind. 
Trade Journal, 1912, 24 , 188). 

Mangrove Bark.—The results of the examination of the 
barks of several species of mangrove from German East 
Africa are given in Collegium (1912, No. 504, p. 130). It 
is concluded that the tannin content of the bark is not 
influenced by the age or by the part of the tree from 
which it is stripped, or by the time of year it is collected. 

Tanning trials were also made, which showed that 
bark collected at the end of the 3'ear gives a leather 
which is of yellow-brown colour, and does not redden 
on exposure to light. This improvement in colour is 
believed to be due to better drying of the bark at this 
season, and it is recommended that the bark should be 
collected only at the end of the year. 

Trials on a small scale have been made recently in 
Queensland in the manufacture of cutch from mangrove 
bark, and the results show that, with proper care and 
with up-to-date machinery, good q^uality cutch containing 
60 per cent, of tannin can be obtained (Joum. Soc. Chent. 
Ind., 1912,31, 212). It is estimated that, on a manufacturing 
scale, Queensland mangrove bark should yield about so per 
cent, of cutch. 
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Califoniian Oak Bark. —The economic possibilities of the 
Californian tan bark oak {Quercus densiflord) form the 
subject of Bull. No. 75, 1911, Forest Service, U.S. Dept. 
Agric. The bark, which is used for the production of 
heavy leather, varies in richness in tannin with its height 
on the tree, containing 30 per cent, of tannin at the base 
and only 10 per cent, at 80 ft. above ground. That from 
second-growth trees gives an.average yield of 16 per cent, 
of tannin. The process employed for gathering the crop 
of bark is described, and more systematic methods for the 
cultivation and barking of the trees are recommended. 

The wood, which is generally allowed to rot where the 
tree was felled, is at present little used. Tests have shown 
that the timber can be employed for the same purposes as 
other hardwoods, and also as fuel. 

Miscellaneous. —The results of experiments carried out to 
ascertain the value for tanning purposes of products made 
from waste sulphite liquors from wood-pulp mills are 
described in the Paper Makers' Monthly Journal 
8). Separate hides were treated with (i) quebracho extract, 
(2) a mixture of quebracho extract and a product from 
waste sulphite liquors, and (3) the sulphite product alone, 
and it was found that with (3) no tanning effect was given, 
as the treated hide dried like horn, and on boiling yielded 
a gluey mass. 

With the mixture of quebracho extr..ct and waste 
sulphite product the hide was tanned more quickly than with 
the quebracho extract alone, but the leather produced, 
although it had slightly more weight, was hard, brittle, and 
of poor quality. 

These experiments show that the application of waste 
sulphite liquors for tanning purposes is not yet possible. 


ECONOMIC MINERALS 

Aluminium Ore. —According to an article by G. H. Ashley 
in the Min. and Eng. World {1912, 36 , 557), bauxite has 
been mined for about five years in Tennessee, U.S.A. 
There appears to be a prospect of extensive development 
taking place, though at present only one mine is working, 
viz. the Perry mine, situated on the east side of Mis¬ 
sionary Ridge, east of Chattanooga. T'he mine consists 
of a pit 200 or 300ft. in diameter, and 100 ft. or more 
deep. The deposit consists almost wholly of aluminium 
ore, with occasional masses of clay. The ore is chiefly of 
a grey, earthy character, but it contains also irregular hard 
masses of a concretionary (oolitic or pisolitic) character 
The hard ore is separated in the quarry and placed in 
the waggons without further treatment. The soft ore 
contains a considerable amount of water, and is dried in 



330 BULLETIN OF THE IMPERIAL INSTITUTE 

kilns before being loaded, in order to lessen freight charges. 
Most of the ore is sent to Philadelphia for the manufacture 
of alum. 

Baiytes.—In Econ. Geol. (1911, 6, 799), C. H. Warren 
records observations on the mode of occurrence and 
probable origin of the barytes (barium sulphate) d^osits 
located near the village of Five Islands, Nova Scotia. 
The mineral occurs in a band of Devonian sediments 
consisting of slates and quartzites, forming part of a range 
of hills the core of which appears to be composed of 
igneous rocks, chiefly syenite and diorite. The sediments 
are sharply folded, and in places strongly faulted and 
brecciated. The fissures and brecciated portions are filled 
with a variety of minerals, chiefly haematite, pyrite, chalco- 
pyrite, limonite, ankerite, calcite, and barytes. 

The principal outcrops of the barytes in the Bass River 
deposit occur along the river through a distance of about 
300 yards. The mineral occurs in the form of irregular 
veins varying from 3 in. up to 3 or 4 ft. in thickness, or, 
where two veins have coalesced, 6 to 8 ft. It also occurs 
in detached masses varying in size from small nodules up 
to masses i or 2 ft. long. 

The barytes is remarkably pure and uniform in 
character. An analysis of a sample of unsorted material 
taken from an ore bin gave barium sulphate 98'54, silica o‘95, 
alumina 0 02, magnesia 0 22, lime 0 02, ferric sulphide 0^07, 
loss on ignition 015 per cent. A chemical analysis of 
specimens of quartzite and fresh black slate, selected at 
a distance from any visible deposit of barytes, gave 
baryta 018 and 0 08 per cent, respectively. It is supposed 
that the barytes veins have been formed by the leaching 
action of descending waters on the surrounding and over- 
lying rock materials; also that the barium was originally dis¬ 
solved as bicarbonate, and mingling with sulphate-bearing 
waters, reacted at greater depths to form barium sulphate. 

The mineral appears to have been mined on an exten¬ 
sive scale at this locality some sixty years ago, and the 
property was recently in readiness lor the resumption of 
active mining operations. 

Bismuth Ore.—An occurrence of bismuth ore associated 
with wolframite at the “Glen” bismuth mines. North Queens¬ 
land, is described by W. C. W. Pearce in BttU. No. 87, 
ig\i, Inst. Min. and Met. The mines are situated in the 
Herberton district. The country rock is biotite-granite, 
containing occasional small deposits of tinstone and 
wolframite. The veins are horizontal; they are from 9 in. 
to I ft. thick, and consist of bismuth carbonate with some 
metallic bismuth and wolframite in a matrix of topaz. 
Bulk samples of the lode yielded 2 to 7 per cent, of bismuth 
and I to 2 per cent, of wolfram. Bulk sarnples of ore, after 
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being picked and made ready for crushing, yielded 7 to 11 
per cent, of bismuth and i to 4 per cent, of wolfram. The 
veins were first opened up in 1905, the object being to work 
them for tungsten ore, the concentrates of which proved, 
however, to be too impure for sale. More recently they 
have been attacked with the object of making bismuth ore 
the chief feature of the concentrates, and there now appears 
to be no difficulty in selling these at a profit. 

Chromite.—In “ The Geology of Sekukuniland," by A. L. 
Hall {Union of South Africa^ mines Dept.y Geological Survey ^ 
1911), the chromite deposits of that area are described as 
numerous and extensive, occurring along a more or less 
well-defined horizon, and extending from near the junction 
of the Malips and Olifants Rivers south-eastwards for 
many miles, at least as far as the Steelpoort River. At 
one outcrop, at least three separate reefs have been exposed 
in the same cutting. These are well-bedded, with a 
common dip of a few degrees, and vary in thickness from 
I to 4 ft. An analysis of the ore gave: Chromium 
sesquioxide, 51*29 per cent. ; ferrous oxide, 23*33 cent.; 
manganous oxide, 0 60 per cent. ; alumina, 2 40 per cent.; 
cobalt and nickel oxides, 0*40 per cent. ; lime, 1*12 per cent.; 
magnesia, 4 32 per cent.; silica, 4*40 per cent.; water, 1210 
per cent.; phosphorus and sulphur, traces; platinum, absent. 
This ore is much richer than the other occurrences both in 
eastern and central Transvaal, these latter rarely showing 
more than 40 per cent, of chromium sesquioxide. 

Coal.—In his report for the year ending December 31, 
1909, the Government geologist of Tasmania refers to a 
recent discovery of coal of Jurassic age on the Bona Vista 
estate at Avoca. The seam is 10 ft. 6 in. thick and dips at an 
angle of 5 degrees. It is situated about 450 ft. above the 
railway line. An analysis gave the following percentage 
results: Fixed carbon 62, volatile matter 24, ash 12, and 
moisture 2. Its calorific value is 12,062 B.T.U. It is 
estimated that the deposit will yield 50,000 tons of coal per 
annum over a period of thirty years. 

Gold.—The gold production of the Federated Malay 
States for 1911, as reported by the High Commissioner to 
the Secretary of State for the Colonies, is as follows : 

Value at 
03. (troy). £3 tys. 6d. 

p*t os. 

Gold exported from the Federated Malay States 

Gold reported to have been bought by buyers in Perak i,3^*5 £SP7S 

This shows a decrease of 7,5387 oz. as compared with 
the production in 1910, in which year the total production 
was 16,767 oz., valued at ;^^64,972 7s, 


22 
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Iron ore.—In “ The Geology of Sekukuniland,” by A. L. 
Hall {Union of South Africa, Mines Dept., Geologieal Survey, 
1911) an occurrence of magnetite in the Lydenburg district 
is described. The best exposures of this ore in the whole 
of the eastern Transvaal occur along the valley of the 
Steelpoort River, notably at and around Magnet Heights. 
At one place the ore forms a sheet some 6 to 8 ft. 
thick. The outcrops in this neighbourhood are considered 
to belong to a more or less continuous series of bands 
extending round the norite margin of the Bushveld, and it 
is inferred that practically unlimited quantities of this type 
of iron ore are available. An analysis of the ore gave: 
Iron, 60 2; titanium dioxide, i4’3; silica, 3; phospnoric 
anhydride, o'2 per cent.; sulphur, absent. The ore is thus 
seen to be strongly titaniferous. The analysis given corre- 
ponds to that of a mixture of 69-4 per cent, of magnetite, 
27 2 per cent, of ilmenite, and 3 4 per cent, of other in¬ 
gredients, chiefly silica. 

In Bull. No. 7, 1912, Dept. Mines, Canada, H. Frechette 
deals with the western portion of Torbrook ir«n-ore 
deposits in Annapolis county, Nova Scotia. The nature 
and composition of the ores are described, and the results 
of magnetometric surveys and drilling are given. The 
bulletin is illustrated by photographs and a map. 

Magnesite.—This mineral is stated {Eng. and Min. Journ., 
1912, 93 , 794) to occur on the island of Marguerita, near the 
northern coast of Venezuela, in deposits of good quality. 
An analysis of an average sample showed 46'34 per cent, of 
magnesia, equivalent to 9694 per cent, of magnesium 
carbonate. The chief deposits are about a mile from the 

E ort of Porlamar and three miles from the port of Pambatar, 
oth of which are accessible for vessels of any draft. One 
American company is now obtaining supplies from these 
deposits, and other companies are engaged in prospecting. 

Mica.—According to E. de Hautpick {Min. Journ. 1912, 
96 , 277), mica deposits of a promising character occur at 
Tasseifsk and Kansy in the Krassnoyarsk district of the 
province of Yenisseisk in Russia, though up to the present 
they have not been exploited. He describes the mica of 
the former locality as pure and transparent. Plates as 
much as 16 and 28 in. long have been obtained. Both 
deposits lie alongside waterways. 

Osmindinin.—In a report on the tin-field of North Dundas, 
Tasmania {Report Secretary for Mines, Tasmania, 1909), the 
Assistant Government Geologist refers to the presence of 
osmiridium in the alluvial tin deposits of the old Pieman 
valley. The locality is one in which both acid and basic 
igneous rocks occur in close proximity, and the ores 
occurring in the alluvial deposits are of a mingled type. 
Chromite is in all cases the common associate of the 
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osmiridium, and gold is usually present. The creeks which 
carry the largest proportion of the osmiridium are those 
which traverse a broad belt of serpentine. The serpentine 
varies in colour from dark green to a dull greenish-yellow, 
and shows crystals of chromite on its weathered surfaces. 
It is considered probable that osmiridium is disseminated 
through the mass of the serpentine, by the weathering and 
disintegration of which it has been carried into the alluvial 
deposits. 

Phosphates. — Bull. No. 76,1911, Bur. Soils, U.S. Dept. Agric. 
gives a review of the phosphate fields of Florida. In these 
fields two types of phosphate are worked under the names 
(i) hard-rock phospnate and (2) land-pebble phosphate. 

The hard-rock phosphate fields extend north and south 
along the west coast of the peninsula for a distance of 100 
miles. This phosphate is usually a white or cream-coloured 
and massive close-grained rock, and is of Oligocene age. 
It occurs in irregular masses which vary from a few square 
yards to several acres in extent, these being embedded in a 
a matrix of sand, clay, and soft phosphate, the whole lying 
on a bed of limestone. It is dressed for the market at 
considerable expense and mostly exported, being sold on 
a guarantee of 77 per cent, tricalcium phosphate. Early in 
1910 there were twenty companies operating on the hard 
rock deposits, with a total annual capacity of more than 
750,000 tons. The life of these deposits is variously esti¬ 
mated to be from twenty to one hundred years. 

The land-pebble deposits consist of beds of phosphate 
pebbles embedded in a matrix of sand and clay similar to 
that found in the hard-rock regions. These beds are of 
Pliocene age, and have probably been derived from the 
hard-rock deposits. The pebbles range in size from 
material too fine to be held by a screen of iVth in. 
mesh, up to pebbles as large as a hickory nut. This 
variety is more cheaply worked than the hard-rock 
phosphate, and is sold on guarantees ranging from 60 to 
75 per cent, tricalcium phosphate. The present land- 
pebble phosphate regions lie south of the hard-rock fields, 
m Polk and Hillsboro counties. Early in 1910 there were 
fifteen companies engaged in mining operations on the land- 
pebble deposits, with an annual capacity of i,500)000 tons. 
The land-pebble phosphate resources are considered to be 
almost inexhaustible. 

Preoioiu Stones.— The mode of occurrence and methods of 
mining and extraction of emeralds in Colombia is the 
subject of a paper by C. Olden in Bull. No. 87, 1911, Inst, 
of Min. and Met. The emerald-mining is carried on chiefly 
at the Muzo and Cosquez mines, situated about ^ miles 
N.N.W. of Bogota, on a spur of the eastern Cordillera of 
the Andes. 
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The Muzo emeralds are found in veins of calcite which 
occur in a black carbonaceous limestone of Lower Cre¬ 
taceous age. The veins vary in width from less than 
I in. up to 2 ft.; but the gems occur most frequently 
in the smalt veins, the best stones being usually found in 
veins less than 6 in. in width. The associated minerals 
are quartz, pyrite, gypsum, and parisite. 

The deposit vanes in thickness from a few feet up to 
300 ft. There is little or nothing to guide the prospector, 
as the whole formation is covered with earthy matter to a 
depth of from 6 to 30 ft. or more, and overgrown with 
jungle. This covering has to be removed before prospect¬ 
ing is possible, and a bank may prove quite valueless after 
months of work have been spent on it. Emeralds which 
are exposed in the course of quarrying are carefully 
loosened and detached from the matrix by means of a 
“ pricker.” The other quarried material is broken up by 
light hammers in sorting sheds, the fragments being closely 
examined for gems, some of which are capable of being 
picked out clean, whereas others have to be cleansed 4fom 
the adhering matrix by treatment with cold dilute hydro¬ 
chloric acid. The emeralds are sorted into some fifteen 
grades before being marketed. The deposits are known 
to have been worked since 1537, and are regarded as 
practically inexhaustible. 


NOTICES OF RECENT LITERATURE 

New Books 

Wheat Growing in Canada, the United States, and 
THE Argentine, including Comparisons with other Areas. 
By W. P. Rutter, M.Com. Manchester University. Pp. 
X + 315. (London: Adam & Charles Black, 1911.) 

This work was submitted by the author to the Man¬ 
chester University as a thesis for the degree of “ Master 
of Commerce " and was recommended by the examiners for 
publication. It contains a large collection of facts on 
the subject of wheat and its production in the American 
continent, and the text is supplemented by numerous maps 
and curve-diagrams. Much valuable information is given 
on the economic and commercial aspects of the subject; 
storing, grading, transporting, and marketing are treated 
of, and the operations of the American exchanges and the 
meanings of the terms in vogue, such as “ puts,” " calls,” 
" straddles,” “ scalpers,” are explained. The suitability of 
various localities for the growing of wheat of different 
varieties is discussed. ' The author considers that the 
conditions in North-west Canada are almost ideal for 
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growing strong wheats, since it has an abundant rainfall 
m the early stages of growth, and bright, sunny weather 
becoming extremely hot and dry towards harvest time. 
The soil is rich in humus and is retentive of heat and 
moisture, so that some of the finest and highest-priced 
wheats of the world are produced there. In America, 
where abundant land is available, a large yield in propor¬ 
tion to the labour expended is more important than a 
high yield per acre, and the yield per acre is much lower 
than in the United Kingdom, where intensive farming is 
practised and 30 to 35 bushels per acre are obtained. 
The American yields per acre, however, have been 
increasing in the last few decades, and increase of 
population will cause a tendency towards intensive 
farming. In Canada, largely owing to the favourable soil 
and climate, the yield is roughly five bushels more than in 
any of the other countries of America ; in 1883 the yield 
was 137 bushels per acre, whilst in the period 1903-7 it 
averaged ig' 6 . In the United States in the period 1871-80 
the average yield was i2'40, whilst in 1901-10 it rose to 
I4'28. In the Argentine in the period 1895-9 the yield 
averaged 9-5, and in the period 1905-9, ir6. The cheap¬ 
ness and fertility of the soil and the use of labour-saving 
machinery have been important causes of the success and 
prosperity of American farming. To illustrate the saving 
in human labour and cost by the use of modern farm 
machinery, it is said that in the United States the amount 
of human labour now required to produce a bushel of 
wheat is on the average only ten minutes, whereas in 1830 
the time was three hours and three minutes, and the cost 
of this labour is now 3^ cents as against 17! cents at the 
earlier date. 

As regards the exports of wheat and flour from the 
chief wheat-producing states of America, in 1908 Canada 
exported 52 million bushels, the United States 151 million 
bushels, and the Argentine 140 million bushels. As 
regards the future, although it has been asserted that the 
United States will soon become a wheat-importing country 
owing to her increased mining and manufacturing popu¬ 
lation, the author thinks that though there is a tendency 
for the wheat export to decline, yet the time when the 
United States will cease exporting is somewhat remote. 
In time, however, considering the development that has 
taken place since i860, it seems certain that she will 
become a permanent wheat-importer; and if the present 
duty on wneat of 25 cents per bushel is taken off she 
will reach the permanent wheat-importing stage much 
earlier, and then, owing to the advantages in production, 
Canadian wheat will find a good market in the United 
States. In the case of Canada a great increase in wheat 
production and exportation may be expected, and very 
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probably in the near future she will outstrip the Argentine 
as an exporter, notwithstanding that production in the 
latter may be expected slowly to develop. 

Spices. By Henry N. Ridley, M.A., C.M.G., F.R.S., 
F.L.S., Director of Botanic Gardens, Straits Settlements. 
Pp. viii+ 449. (London : Macmillan & Co., Ltd., 1912.) 

There are comparatively few works in the English 
language which deal in detail with the important class of 
economic products known as the spices. The present 
volume is therefore a welcome and valuable addition to 
the literature of the subject, since it affords a useful and 
complete account of the cultivation, preparation, and utili¬ 
sation of these products. 

The introductory chapter contains generalisations on 
the conditions of soil and climate required by spice-yielding 
plants. Reference is made to the importance of the de¬ 
tection and treatment of disease, and directions are given 
as to the best methods of preparing certain insecticides 
and fungicides. General hints are supplied with regard 
to planting, manorial treatment, and the preparation and 
packing of the crops for the market; and rough estimates 
are given of the cost of production and the profits obtain¬ 
able. 

In the subsequent chapters the spices are treated in¬ 
dividually in the following order; vanilla, nutmegs and 
mace, cloves, pimento or allspice, cinnamon, cassia and mas- 
soi barks, black peppers, long pepper, grains of paradise, 
cardamoms, capsicums and chillies, coriander, dill, cummin, 
ginger, turmeric, zedoary, galangal, and calamus root. In 
each case a description of the plant is given and the con¬ 
ditions necessary for its satisfactory growth are specified. 
Information is given on the selection of land for planta¬ 
tions, the methods of propagation, the spacing of the plants, 
and the treatment of the crop, including the collection of 
the produce and its preparation for commerce. Accounts 
are given of the industry in different producing countries, 
together with statistics of imports and exports and the 
commercial values of the spices. Reference is made to 
the principal uses of the various products, and also to the 
constituents to which their aromatic properties are due. 

In spite of the evident care with which the work has 
been written, it is not entirely free from inaccuracy. For 
example, on p. 152 it is stated that the “odour and pro¬ 
perties [of the volatile oil of nutmeg] are due to a substance 
known as myristicin," which, in view of the fact that 
myristicin constitutes only about 4 per cent, of the oil, is 
somewhat misleading. Again, on p. 304, the following 
occurs: “ Piperonal, or artificial heliotrope, is obtained 
from piperine by distillation." Although piperonal can 
be obtained from piperine by hydrolysis and the subse- 
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quent oxidation of the piperic acid produced, it is very 
unlikely that any of the compound would be formed by 
direct distillation. It is a pity that the trade statistics are 
not more up to date, as their usefulness would have been 
much enhanced if the figures for recent years had been 
included. 

The book contains some excellent illustrations, and will 
form a most useful work of reference, not only for planters, 
but for all who are interested in the production of spices 
and their commercial exploitation. 

A Manual of Philippine Silk Culture. By Charles 
S. Banks. Pp. 53, with 20 plates. (Manila : Bureau of 
Science, 1911.; 

This book consists of a report on the present state of 
the silk industry in the Philippines and the steps by 
which it has been established, and also includes general 
information of such a nature as to render it suitable as a 
manual for silk-rearers in the islands and other countries 
possessing similar climatic conditions. 

After mentioning the early efforts to create a silk in¬ 
dustry in the Philippines made by Spanish missionaries 
in the eighteenth century, the author proceeds to give 
an account of the attempted introduction in 1905 of the 
Upanese univoltine variety of the mulberry silkworm. 
This variety spends the greatest portion of its life cycle, 
ten months, in the egg stage, and on account of the diffi¬ 
culty of keeping the eggs during this long period without 
resorting to cold storage, its cultivation on a commercial 
scale in the Philippines has been found impracticable. 

Successful experiments have been made with a Bengal 
silkworm, imported from Ceylon, and also with a cross 
between this variety and a white Japanese univoltine 
variety, which has been named the “ Philippine race.” 
Both these varieties are multivoltine, yielding in the 
Philippines an average of nine generations per year. A 
full account is given of the various stages in the life- 
history of these silkworms and the treatment which is 
necessary at each stage. 

In 1909 the Eri silkworm was successfully introduced. 
This variety repeats its life cycle with the same frequency as 
the Bengaf-Ceylon and Philippine varieties, and its food 
(Ricinus communis) grows as a weed in all parts of the 
islands. A concise account is given of the best methods 
of rearing Eri silkworms. 

The remainder of the book is devoted mainly to general 
information on sericiculture. A description is given of 
the diseases and insect pests by which silkworms are 
liable to be attacked, but it is remarked that hitherto no 
disease has made its appearance in the Philippines. The 
construction and arrangement of a suitable silk-house arq 
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dealt with at some leng^th, and are illustrated by means of 
plans and diagrams. Full details are given as to the best 
methods of cultivating the mulberry tree as food for the 
silkworm. 

A number of excellent illustrations are provided. The 
work is thoroughly practical, and will doubtless prove of 
great utility to all who are engaged in silk culture in 
tropical countries. 

Les Palmiers. Par G. L. Gatin. Pp. iii + 338. (Paris: 
O. Doin et Fils, 1912.) 

This book is the fourth volume issued in the Bibliotheqtie 
de botanique appliqucr, published under the general editor¬ 
ship of M. Lecomte. Two of the earlier volumes in this 
series, Lcs Bois Industrkls and Lcs Plantes a Goinines et a 
Resines, have already been noticed in this Bulletin (1911, 
9, 87, 88). 

The subject is dealt with in two parts. In the first part 
the author deals with the natural history of palms, giying 
a detailed account of their morphology, anatomy, and re¬ 
production. Considerable space is devoted to the structure 
and germination of the seed, and twenty-one of the forty- 
six illustrations in the book are concerned with these 
subjects. In a chapter on the chemistry of palms, 
references are made to substances of economic value 
yielded by various species, c.g. vegetable ivory, coir, and 
other fibres, palm oil, copra, jaggery, arrack, sago, wax, 
etc., but the importance of palms in this respect merits 
much fuller treatment than that given to it by the author. 
Various schemes of classification which have been sug¬ 
gested for grouping the very large number of genera are 
outlined, whilst their distribution both in space and in time 
are fully dealt with. 

The second part of the book deals with palms of 
decorative value, and an account is given of their propaga¬ 
tion and culture in the open and under glass, together with 
a comprehensive review of the principal genera and species 
of interest to the horticulturist. A complete list of palms 
which have been recorded from the various French colonies 
is given in an appendix. 

The book contains a full bibliography, and is provided 
with a copious index. 

Bibliotheque Pratique du Colon. Fruits de Pays 
Chauds. Par Paul Hubert. Tome I. Ftude genbrale des 
fruits. Pp. X728, illustrated. (Paris: H. Dunod et E. 
Pinat, 1912.) 

This interesting addition to the useful series of practical 
handbooks that comprise the Bibliotheque Pratique du Colon 
contains a general account of the fruits of tropical and 
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sub-tropical countries, their botanical origin, geographical 
distribution, culture, and uses. In the second volume, 
which is now in the press, the industries concerned in the 
utilisation of fruit will be dealt with. 

The present volume is divided into three parts. In the 
first part a preliminary chapter is devoted to descriptions 
of the various kinds of fruits and the different methods of 

E ropagating fruit-yielding plants. This chapter is followed 
y brief monographs on the fruits that have already been 
dealt with in other volumes of this series, namely the 
pineapple, banana, coconut, nutmeg, oil palm nuts, vanilla, 
and the various fruits of the citrus family. In the second 
part the fruits of sub-tropical regions are dealt with ; the 
subject matter is confined to descriptions of those species 
indigenous to the sub-tropics. The third part is devoted 
to fruits that are exclusively tropical. Many of the fruits 
mentioned are familiar articles of import into this country, 
but the author enumerates a large number which, although 
of great utility in the countries in which they are indi¬ 
genous, are seldom or never seen on the European 
markets. In view of the importance which fruit-growing 
has assumed in temperate climates, it is to be hoped that in 
the future a greater development of this industry will take 
place in the tropics. The improved methods of tinning 
and bottling fruit, together with the facilities offered by 
cold storage and rapid transit, should enable exporters to 
place many of the better varieties of tropical fruits on the 
English market. Although not an exhaustive treatise, this 
volume should prove of use to the merchant and planter, 
as well as to others interested in tropical products, if it 
does nothing more than indicate the variety of the available 
fruits of warm countries. 


Les Produits Coloniaux : Origine, Production, Com¬ 
merce. Par G. C^us et D. Bois. Pp. xvi + 687, with 
203 illustrations. (Paris : Librairie Armand Colin, 1912.) 

As is evidenced by the bibliography prefixed to this 
volume, French literature is rich in scientific and technical 
works dealing with the cultivation and exploit tion of 
commercial products, especially of those products derived 
from the French oversea possessions. It was with a view 
to condensing the information contained in this scattered 
literature and rendering the gist of it available in a con¬ 
venient and readily accessible form, that the preparation of 
this work was undertaken. The book consists of three 
parts, which follow an introductory chapter descriptive of 
the influence of climate on vegetable growth. Tne first 
part is devoted to products of the vegetable kingdom, and 
comprises twelve chapters, each chapter being concerned 
with a group of products, suc{i as, for ejcample, cereals, 
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t urns and resins, textile fibres, etc. Animal products are 
escribed in the second part, and the more important 
minerals in the third. 

In dealing with important products, their history, origin, 
production, and uses are described; but in the case of 
commodities of little commercial value only a brief descrip¬ 
tion is given. In a work of this kind, which attempts 
to cover such a wide field and which has taken some time 
to prepare, there are necessarily many omissions, as new 
products are constantly being brought to light and new 
uses found for the raw materials already well known. So 
far as it goes, however, the information contained in this 
handbook should prove of much value to students of 
colonial, agricultural, and commercial subjects as an intro¬ 
duction to works of a more scientific and technical nature. 

Fourth Report of the Wellcome Tropical Research 
Laboratories at the Gordon Memorial College, Khar¬ 
toum. Vol. A. Medical. Pp. 404.—Vol. b. General Science. 
Pp- 334-—Supplement: Second Review of some of the 
Recent Advances in Tropical Medicine, Hygiene, and 
Tropical Veterinary Science. By Andrew Balfour and 
Captain R. G. Archibald, in collaboration with Captain 
W. B. Fry and Captain W. R. O’Farrell. Pp. 440. (London : 
Balliere, ’Tindall & Cox, 1911.) 

The research laboratories of the Gordon Memorial 
College, Khartoum, were established in 1902, their equip¬ 
ment being provided by Mr. Henry S. Wellcome as a gift 
to the Sudan Government. Dr. Andrew Balfour was 
appointed director, and work was commenced in February, 
1903. The following are the pumoses for which the 
laboratories were instituted ; (a) The study of tropical 
hygiene and of tropical disorders, both of man and beast, 
especially the communicable diseases peculiar to the 
Sudan; and to render assistance to the officers of health 
and to the clinics of the civil and military hospitals. 
(d) The study of plant diseases, both those due to fungi 
and other vegetable parasites, and those caused by insects ; 
the study of harmful and beneficial insects, and especially 
of insects in their relation to tropical medicine, (c) To 
carry out investigations in connection with cases of poison¬ 
ing, and to develop methods for the detection of the toxic 
agents which may be employed by the natives. (</) To 
carry out chemical and bacteriological tests in connection 
with water, food-stuffs, and other sanitary questions. 
(g) To make analyses or assays of minerals, ores, fuels, etc. 
(/) To carry out investigations in connection with agricul¬ 
tural and forest products or operations, and, generally 
speaking, of any material which may be of practical interest 
in the economic development of the Sudan. The present 
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report gives an account of the progress made in these 
various directions. 

Volume A contains a record of extensive researches on 
tropical diseases, and also includes papers and notes on 
tropical sanitation, among which may be mentioned a 
study of the water-supply of towns in the tropics, chiefly 
from the bacteriological standpoint, as illustrated by the 
water-supply of Khartoum. 

Volume B deals with a wide range of subjects, including 
chemistry, entomology and other branches of zoology, 
geology, anthropology, sociology, and sanitary engineering. 
The following may be mentioned as of particular interest 
from the point of view of the development of the natural 
resources of the Sudan. An account is given of soil 
investigations which have been carried out with special 
reference to the vast plain, situated between the Blue and 
White Niles, and known as the Gezira, for which an 
extensive scheme of irrigation is under consideration with 
a view to its utilisation for the cultivation of wheat and 
cotton. In a paper on “ Gypsum as a Fertiliser for Sudan 
Soils," Dr. W. Beam discusses the value of gypsum as 
a means of bringing the soil into good working condition, 
and the various effects produced by its application. New 
methods are described for facilitating and accelerating the 
mechanical analysis of arid soils. An article on “ Experi¬ 
ments on Gum Production in Kordofan " is contributed by 
Mr. E. S. Edie, in which it is shown lliat the bacteria 
to which the origin of the gums is due are transmitted 
by ants and flies. These insects have been observed on 
the wounded parts of trees which had just been tapped. 
The mode of infection is probably purely mechanical, the 
legs and wings of the insect becoming impregnated with 
small quantities of sap containing the organisms, which are 
then conveyed to the exposed surface of the next branch 
on which the insect alights. Some preliminary work on 
the chemistry of the latex of Calotropisprocera is described 
by Mr. J. Thompson. 

Both these volumes are illustrated with numerous 
plates, maps, and plans. 

The Supplement gives a critical resume of the most 
important recent discoveries in tropical medicine. 

The Gambia: its History, Ancient, Mediaeval, and 
Modern, together with its Geographical, Geological, and 
Ethnographical Conditions, and a description of the Birds, 
Beasts, and Fishes found therein. By Henry Fenwick 
Reeve, C.M.G., M.I.C.E., F.R.G.S., F.A.S., etc. Pp. xv-f 288. 
(London : Smith, Elder & Co., 1912.) 

The relative scarcity of modern works on the Gambia 
renders this volume of special interest not only to those 
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directly concerned with West African affairs but also to 
the general reader. Official reports and the excellent 
handbook of Mr. Archer have hitherto formed the more 
accessible sources of information on the Colony, but no 
claim would be made that these publications exhaust the 
interest attaching to the second oldest settlement in the 
British Empire, and the present volume unquestionably 
forms a welcome addition to West African literature. 

The comprehensive sub-title renders unnecessary any 
detailed account of the scope of the work. In the first 
of the three parts the author has provided a readable 
rather than an exhaustive survey of the history of extreme 
West Africa, passing from the voyages of the Phoenicians 
and Carthaginians to the invasions by Arabians and Man- 
dingoes and the advent of French, Portuguese, and English 
explorers. The chapters dealing with the history of the 
Gambia since 1788 are of particular interest, and afford a 
record of events down to 10104. Proceeding from the 
historical aspect, the author then records, in Part II., the 
results of his observations on “ Geograpbical, Geolo 0 cal, 
and Ethnical ” questions. The geographical chapter com¬ 
prises a very interesting account of the river Gambia from 
Its sources in the Fouta Jallon Mountains to its outlet on 
the Atlantic seaboard. The strategical value of the har¬ 
bour, regarded as the finest on the West Coast, and a tidal 
waterway of three hundred miles, is much insisted upon, 
and it is probable that the author will find few who 
disag’^ee with him. The third part of the volume is de¬ 
voted to the natural history of the Colony. Dr. Ilopkinson 
has contributed an account of the birds of the Gambia, and 
Captain W. B. Stanley a description of “ wild animals and 
hunting.” The fishes and amphibia are also dealt with, 
and there is an appendix affording a hand-list of birds, 
beasts, and fishes, with their native names. 

The raison d'etre of the book, however, has been to 
review the history of British settlement in this part of 
Africa, more especially with the object of discussing the 
relations of this country with France on questions relating 
to the Gambia. It would seem that Mr. Reeve is far from 
satisfied with certain aspects of British policy. He protests 
strongly against any further cession of territory in the 
Colony, not only on the grounds of national expediency 
but more especially from an ethical standpoint, since he 
considers as binding, even in the face of modern circum¬ 
stances, agreements formerly made by this country with 
the native peoples in regard to the government of their 
territory. The book therefore has been written to awaken 
the interest of the public in the Gambia question, and to 
draw attention to obligations entered into with regard to 
the territory concerned. The book is supplied with useful 
maps and good photographic illustrations. 
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The Barbados Handbook. By E. Goulburn Sinckler. 
PR- xii + 203. (London; Duckworth & Co., 1912.) Pub¬ 
lished by order of the Legislature. 

This well-illustrated volume provides such information 
as is expected in a practical guide. The author has given 
an interesting summary of the history of Barbados, 
followed by a discussion of its political constitution at the 
present day. The Government departments and various 
official and other institutions are dealt with in some detail, 
and there is the usual information as regards customs dues, 
licences, the post office, the professions, railways, and 
similar matters. Contributions on matters of special in¬ 
terest have been obtained from experts. Among the more 
important of these are the article on the minerals of the 
island, by Mr. R. H. Emtage, and the account of the work 
of the Department of Agriculture, by Mr. J. R. Bovell. In 
the latter article reference is made to the success of seedling 
canes in the sugar-planting industry, and to the work done 
in connection with cotton-growing and the improvement of 
farm animals. There is a good index and a useful map, 
while the appendix of advertisements will be not without 
its value to tourists. 

It is seldom that a handbook of this kind possesses the 
attractive form of the present volume. The author has 
evidently been at pains to divest “ practical ” information 
of its normally repellent character, and in this he has 
notably succeeded. 

Alberta ; An Account of its Wealth and Progress. 
By Leo Thwaite ; with an introduction by Robert T. 
Porter. Pp. 250. (Porter's Progress of Nations : Canadian 
Series.) (l.ondon : George Routledge & Sons, Ltd., 1912.) 

This volume is a welcome addition to the compara¬ 
tively small number of practical manuals dealing with 
modern Canada. It has long been a matter of some diffi¬ 
culty to refer intending emigrants to reliable literature on 
the Dominion other than that issuing from official sources, 
but the completion of the Canadian Scries of which the 
present work is the first volume should do much to remedy 
this state of affairs. It is to be hoped that the 1 inaining 
volumes will appear at no distant date. 

The author speaks with first-hand knowledge of Alberta, 
and his optimism with regard to an area of 254,000 square 
miles, with vast stretches of fertile agricultural land and 
abundance of petroleum, coal, and other minerals, would 
appear to be not without justification. A chapter on the 
history and development of the North-West is followed by 
an account of the constitution, laws, and administration of 
modern Alberta, in which it is evident that those responsible 
for the government of the country have a strong belief in 
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its future. The important questions of land tenure and 
agriculture are dealt with at length, the information afforded 
being of especial value to emigrants. The country is still 
in the agricultural stage of development, but the author 
draws attention to the promising inoustrial and commercial 
activities that have already come into existence, and dis¬ 
cusses the influence of the ever-growing railway system 
upon such undertakings no less than upon agricultural 
development itself. There are chapters on immigration 
and labour, the cities and towns of the prbvince, mineral 
resources, and other matters of importance to the settler, 
while especial reference is made to the openings for women 
in this part of Canada. 

The book is of handy size, well printed, and provided 
with good illustrations. An exhaustive index is not its 
least useful feature. 

Through Polynesia and Papua ; Wanderings with a 
Camera in Southern Seas. By Frank Burnett. Illustrated. 
Pp. xvi + 197. (London; Francis Griffiths, 1911.) •* 

This volume is an attractively written account of 
the author’s wanderings through Polynesia and Papua, 
primarily undertaken, he tells us, " as a cure for chronic 
restlessness.” Those who are familiar with Mr. Burnett’s 
previous books on tropical life will welcome this interesting 
addition to our knowledge of ethnology. It deals with his 
sojourn in Tahiti, the Cook Island Confederation, the 
Solomon Islands, and Papua. The author spent several 
months in these fascinating regions studying native life in 
its many strange phases. Mr. Burnett gives his reader 
something more than the mere tourist observations, for he 
has lived with the inhabitants of these regions and studied 
them at first hand. The author’s views on the missionary 
question are unorthodox, but he claims that they are the 
result of a lengthy and unprejudiced study of the subject. 
There are, too, some trenchant criticisms on Colonial 
administration in the Solomon Island Group, while the 
later chapters, dealing with cannibalism and punitive 
expeditions, provide some rather lurid reading. There is 
an abundance of illustrations from photographs by the 
author, and these add considerably to the value of the book 
from an ethnological standpoint. 

History of Australasia. From the Earliest Times to 
the Present Day. With a chapter on Australian Literature. 
By Arthur W. Jose. Fourth edition. Revised and Enlarged. 
Pp. xiv + 318. (Sydney: Angus & Robertson, Ltd., 1911.) 

This brightly written little handbook has already gone 
through three editions since 1899, which is in itself evidence 
of its general usefulness. Mr. Jose presents his readers 



NOTICES OF RECENT LITERATURE 


345 


with a condensed but complete history of the Australian 
States and the Dominion of New Zealand from the early 
days of their exploration and settlement to the present 
time. Every phase of Colonial development and expansion 
is discussed. Old facts are woven into a story which can 
hardly fail to interest the general reader. This edition 
contains two new chapters on the important subjects ol 
the “ History of Land Settlement in Australia" and the 
“ Growth of Australian Industries.” The chapter devoted 
to Australian literature is one of the best in the whole 
book. The illustrations are distinctly good, the portraits 
of the early Governors of Australia and the pioneers of 
Colonial enterprise being a special feature. The general 
arrangement and style of the work are excellent. There 
is a useful general index, as well as a shorter index arranged 
under the names of the separate Colonies, but the addition 
of a chronological table would have increased the value of 
the book. 

The Industrial Punjab : A Survey of Facts, Con¬ 
ditions, AND Possibilities. By A. Latifi. Pp. ix + 304. 
(London: Longmans, Green & Co., 1911.) 

From time to time monographs on the more important 
arts and industries of the Punjab have been published 
under the auspices of the Punjab Government. These 
monographs have, as a rule, been written either by an 
official residing in the locality where the particular industry 
dealt with is carried on, or by one having special facilities for 
acquiring information concerning the details of the industry. 
Such monographs contain much useful information, but are 
not generally known or readily accessible. In the present 
volume Mr. Latifi has embodied in a concise and convenient 
form the results of a comprehensive survey of the indus¬ 
tries of the Punjab, the information being derived from 
official reports, supplemented by information obtained from 
personal observation and enquiries. 

In addition to a preface and general introduction the 
book consists of twenty chapters devoted to descriptions 
of industries existing in the Punjab. For the purpose of 
the Survey the industries are grouped into classes accord¬ 
ing to the nature of the raw material they us'. In the 
class of chemical industries is included one-which the 
author considers may become important in the future, 
namely, the dry distillation of wood (this Bulletin, 1909, 
73)- This is already receiving the serious attention of 
the Government of India, and in view of the quantity 
of suitable timber available in the forests of India, the 
prospects of development in this direction are promising. 
There are numerous other industrial possibilities in the 
Punjab disclosed by this Survey. The book is provided 
with a table of contents and a full index of the names of 
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places in the Punjab, which add to its value as a work 
of reference. 

How TO Live in Tropical Africa. A Guide to Tropical 
Hygiene and Sanitation. By J. Murray, M.D. Maps and 
memoranda by E. G. Ravenstcin. Edited by Leo Weinthal. 
Pp. xvii + 314. (London : The African World, 1912.) 

This most unconventional and unsystematic treatise 
contains much miscellaneous information of considerable 
value connected with the hygiene of trcmical Africa. An 
account of the climate and geology of different portions of 
the continent in their bearing on the health of its native 
and European population is followed by a description of 
the life-history of the malarial parasite and other germs 
that are responsible for tropical diseases. The subject of 
the physiological effects and mode of administration of 
quinine and other remedies is then dealt with at some 
length, but the advantage of employing "euquinine” in 
the case of those who are injuriously affected by the 
ordinary forms of the drug is not referred to. The a^jhor 
next describes the methods of prophylaxis which should 
be adopted in malarious localities, and an interesting 
account is given of the results which have been obtained 
in many parts of the world. This is in some respects the 
most valuable portion of the work, and its admonitions 
should be carefully considered by all who have to live in 
the tropics. 

The remaining pages are occupied with the subjects of 
diet, clothing, and housing in hot countries. If anything, 
the author errs on the side of over-elaboration of the re¬ 
quirements of Europeans in these regions. Perfect health 
can be maintained under simpler and less artificial 
conditions than those contemplated by the author, which 
are hardly feasible for men engaged in exploration or 
prospecting. It may be doubted, too, whether the author 
does not take a too favourable view of the use of alcohol, 
and his recommendation of cold baths in certain circum¬ 
stances will be questioned by most of those who have had 
much experience of the tropics. 

The author is very stringent in his demand for perfect 
bodily health in all who wish to enter on a career in 
the hotter portions of Africa, although it is a frequent 
experience that those who have suffered from a sedenta^ 
occupation at home have experienced the greatest benefit 
from a careful open-air life, even under the trying condi¬ 
tions of the West Coast. 

The Prevention and Treatment of Diseases in the 
Tropics. A Handbook for Officials and Travellers, com- 

g iled chiefly for the use of officials in the Soudan. By 
i. S. Crispin, M.R.C.S., etc. Pp. 95. (London; Charles 
Griffin & Co., Ltd., 1912.) 



NOTICES OF RECENT LITERATURE 


347 


This little book, which can be easily carried in the 
pocket, contains a number of valuable suggestions for the 
prevention of illness in the tropics. These are followed 
by concise directions for treatment in the case of illness, 
arranged according to the symptoms that may present 
themselves, and by appendices containing useful informa¬ 
tion with regard to disinfectants, drugs, and medical and 
surgical appliances. 

Philips’ Chamber of Commerce Atlas. Pp. viii + 128 
+ 144. (London; George Philip & Son, 1912.) 

In the 128 pages of charts that form the principal 
feature of this publication, a considerable amount of in¬ 
formation concerning the trade of the world is displayed 
in a striking form, which will enable those who refer to 
them to realise in a few minutes international commercial 
relations which could only be learnt in many hours devoted 
to the study of statistics. In such an array of facts it is 
evident that complete accuracy is impossible. To provide 
the necessary technical knowledge an army of compilers 
would be required, and even if this were practicable, the 
unity of the work would probably be lost. If, therefore, 
some details in which there is room for correction are 
particularised, it is in no spirit of disparagement of the 
e.xcellent work that has been done in the preparation of the 
Atlas. 

On p. 2 it is hard to see why the narrow-gauge 
railway from Antofagasta is inserted, while the more 
important broad-gauge lines from Arica, Mollendo, and 
Callao, connecting the Pacific Coast with Bolivia and the 
interior of Peru, are omitted, and why the Nigerian Rail¬ 
way is inserted and the rival French line in Dahomey is 
omitted. 

To call the map on pp. 6 and 7 a time chart is 
misleading. Local time is not regulated simply by 
longitude, as the map would imply, but by legal enact¬ 
ments, and the bounaaries which divide areas of different 
statutory time should have been indicated. 

Now that a considerable portion of Patagonia is being 
rapidly settled, it is strange to see it shown as unsuitable 
for commercial development, and without a commercial 
language or postal service. Peru, too, might well have been 
included in tne countries in which the sovereign is current. 
Again, it is a libel on the interior of Brazil to indicate it as 
a prey to dysentery and malaria. The former is very rare, 
and the latter of only local occurrence. 

In the maps 01 Africa, tin is not mentioned among 
the Northern Nigerian products, or coal among those 
of .Southern Nigeria or Nyasaland. Nor is ipecacuanha 
referred to as it should have been as the principal product 
of the headwaters of the Paraguay. 

23 



348 BULLETIN OF THE IMPERIAL INSTITUTE 

There is a useful Gazetteer, but the “ Commercial Com¬ 
pendium,” an attempt to provide a glossary of products of 
commercial importance, is so imperfect and inaccurate 
that the Atlas would have been improved by its omission. 

Petit Atlas du Congo Belge. Sixteen coloured plates, 
with 25 diagrams in black and white. (Brussels: Albert 
de Boeck.) 

This small collection of maps and diagrams gives a good 
idea of the resources and extent of the Belgian possessions 
in Africa. 

The earlier plates illustrate the Congo territory from 
different standpoints; the routes of the travellers who 
explored it, its variations in altitude, the races that people 
it, the commercial products, the distribution of forest, 
savannah, and desert, and the political divisions. 7'hen 
follow more detailed maps of different areas on the scale 
of I : 6,000,000 or about 95 miles to the inch, and of 
special localities on a larger scale. The diagrams show 
at a glance the character of the physical features Btf the 
Colony as compared with those of other countries and 
the growth of its commerce. The index includes all the 
localities recorded on the maps. 

fiTAT Actuel de nos Connaissances sur la Geologie de 
l'Afriqle Occidentale. Par H. Hubert. Pp. 8, with map. 
(Paris : £mile Larose, 1911.) 

This publication consists of a coloured geological map 
of West Africa on a scale of i : 5,000,000, and a brief 
descriptive account of the general geology based upon the 
work of numerous authors. M. Hubert was well qualified 
to undertake the work of com.piling this map, having 
himself made original contributions of a substantial 
character bearing on the subject. In this map he has 
brought together all the available information relating to 
West African geology in the area between latitudes 3“ and 
24° N., and west of longitude 14'’ E. of Paris, including 
Nigeria and Kamerun. 

A noticeable feature of the map is that the compiler 
represents as Cretaceous, an extensively developed series 
of sediments in Northern Nigeria which Dr. Falconer has 
mapped as Eocene; and it appears from the descriptive 
notice that M. Hubert does not regard as sound the 
palaeontological evidence on which Dr. Falconer’s inference 
is partly based. It should be pointed out, however, that 
the latter geologist has advanced tectonic evidence to 
support his view, and M. Hubert fails to do justice to the 
evidence as a whole. 

Such facts as this, together with the numerous gaps on 
the map, serve only to show how much useful work 
remains to be done before even the general features of 
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West African geology can be defined in a satisfactory 
manner. 

This map, however, and the brief explanatory account 
accompanying it, should prove very useful as a statement 
of the general features of the geology of West Africa, 
though it would have been greatly improved had the 
descriptive account and references been made more 
complete. 

An Introduction to the British Clays, Shales, and 
Sands. By Alfred B. Searle. Pp. xi + 451, with 10 
plates and 53 figures in the text. (London: Charles 
Griffin & Co., 1912.) 

The present work is a welcome addition to the literature 
of the clays, a subject that is full of difficult}’, whether we 
endeavour to determine their real nature and mode of 
origin, or seek to investigate the characters that determine 
their application in the arts. The pages which are devoted 
to a consideration of the geological relations of clays and 
shales are unfortunately in many respects inaccurate and 
misleading, and, if a second edition be called for, should be 
revised by a competent geologist. The general survey of 
the occurrences of these deposits in the United Kingdom 
in their geological sequence will however be found of con¬ 
siderable value, though it is difficult to understand the 
insertion of such a map as that on p. 86. The varieties of 
clays are discussed in alphabetical order in a long chapter 
of 125 pages, which are full of useful information. Those, 
on the other hand, which deal with “ materials similar to 
clay" and “mineral and other constituents of clay" are of 
far too miscellaneous a character. Another long chapter, 
devoted to the physical and chemical properties of clays, 
is the most satisfactory portion of the book, for here the 
author is evidently at home ; but even this needs careful 
revision. In table xiv, p. 300, the decimals have gone 
hopelessly wrong, and tne statement on p. 299, that the 
object of the mechanical analysis of clays is to separate 
them into particles of different sizes and dciisifics, is 
incorrect. The main purpose of mechanical analysis is to 
bring together particles 01 the same size independently of 
their densities. 

Arthtcial Manures: Their Chemical Selection and 
Scientific Application to Agriculture. By G. Ville. New 
edition, revised by Sir W. Crookes and John Percival. 
Pp. xxxviii -I- 347. (London : Longmans, Green & Co., 
1909.) 

This volume, a revision of a series of lectures delivered at 
Vincennes by G. Ville in 1867 and 1874-5, contains much 
of interest to the student of historical agricultural science, 
as it gives a record of the author’s experiments, which were 
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designed to show that good crops could he ohta; 
the aid of inorganic manures only. ^ 

The book has been revised to make it of set 
modem agriculturists. The subjects discussed inclu 
the growth, nutrition, and composition of plants; the co 
position, cost, and functions of the various manures; and 
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A useful chapter deals with the fixation of atmospherre 
nitrogen by bacteria, electrical methods, and by the manu¬ 
facture of calcium cyanamide. A description of the 
ingredients of chemical manures, and instructions for their 
preparation, preservation, and use, are given in an appendix. 


Directory of Paper-Makers of the United Kingdom. 
Pp. 232. (London: Marchant Singer & Co., 1912,) 

The classified lists of paper-makers, enamellers, whole¬ 
sale stationers, and paper-mills, and the other useful 
information presented in this directory follow the same 
arrangement as in the 1911 edition (this Bclletis, 1911, 
9 ,192), but the whole of the matter has been correcteihnd 
brought up to date. 



REPORTS OF RECENT INVESTIGATIONS AT 
THE IMPERIAL INSTITUTE 

The following summaries have been prepared from a selection of 
the Reports made by the Director of the Imperial Institute to 
the Colonial, Indian, and other Governments concerned. 


THE IMPROVEMENT OF COTTON IN INDIA 

During recent years the Provincial Agricultural Depart¬ 
ments in India have paid considerable attention to cotton 
growing, and experiments have been carried out with a 
view to the improvement of indigenous varieties and the 
trial of exotic cottons. Many samples of cotton produced 
in the course of these experiments have been received at 
the Imperial Institute, and the results of experiments on 
the growing of long-stapled cotton in Sind have already 
been published in this Bulletin (1911, 9 , 217). An account 
of the examination and commercial valuation of specimens 
from Madras, Central Provinces, United Provinces, Eastern 
Bengal and Assam, and Burma, is given in the following 
pages. 

Samples from Madras 

One of the chief native forms of cotton cultivated in 
Madras is knowm as “ Tinnevelly." This really consists of 
a mixture of two varieties, " Uppam,” a small-boiled variety 
of Gossypium herbaceum, and “ Karunganni," a form of 
G. indicum (see this Bulletin, 1911, 9 , 168). "Uppam" 
cotton, is grown on black cotton soils throughout Coim¬ 
batore and Madura practically as a single variety. It is 
also grown mixed, usually with “ Karunganni" and 
" Nadam " (a form of G. obtusifolium) in the east of Salem, 
south of South Arcot and north of Trichinopoly. It is 
also grown throughout the black soil areas of Tinnevelly as 

24 3 S« 
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a single crop or as mixtures containing as little as s per 
cent., the remainder being " Karunganni.” The latter 
variety is not confined to the black cotton soil districts, 
but is to some extent grown on red, mixed, and shallow 
soils. “ Karunganni ” is a finer, stronger, and more even 
stapled cotton than “ Uppam,” and the Agricultural Depart¬ 
ment is endeavouring to extend the cultivation of this 
variety in Tinnevelly {loc. cit.). 

In addition to the work on the improvement of 
indigenous varieties, the Agricultural Department in 
Madras has made trials with exotic cottons which are 
thought to be superior to the local kinds. “Cambodia” 
cotton has proved the most successful of the introduced 
forms, and it is said that on irrigated land it gives four 
or five times the yield of the dry land indigenous cottons, 
whilst the quality of the lint is also satisfactoBj\ In 
Tinnevelly and Ramnad wells are being sunk on a large 
scale with the primary object of growing this cotton. The 
last crop was estimated at 33,000 bales, of 400 lb., valued at 
RS. 6,000,000 (;;^400,000). 

The samples of cotton received recently from Madras 
include ginned and unginned specimens of “ Uppam ” and 
“ Karunganni ” cottons grown on black cotton soil at the 
Koilpatti Agricultural Station, and specimens of “ Cam¬ 
bodia ” and “ Georgia Upland ’’ cottons grown as trial crops 
at the Palur Agricultural Station, .South Arcot District, on 
a sandy loam under well irrigation. 

“ Uppam Cotton." —This seed-cotton 'yielded on ginning 
29 5 per cent, of lint, or 215 grams per 100 seeds. 

The lint was clean, harsh, fairly lustrous, of white to 
pale cream colour, and almost free from stains. 

The seeds were very small, and covered with white down. 

The strength of the cotton was generally good, and the 
fibres varied in length from 09 to ri in. The diameter 
ranged from 0 00065 0 0012 in., with an average of 

o'ooo84 in. The fibres examined were fully mature. 

The ginned cotton resembled a standard sample of 
“ Tinnevelly ” cotton, but was not quite so bright. It was 
valued at about 6 ld. per lb., with “ good" Tinnevelly at 
CPtd, per lb. 



THE IMPROVEMENT OF COTTON IN INDIA 353 

“ Karunganni Cotton'' —This seed-cotton yielded on 
ginning 28'i per cent, of lint, or I'po grams per 100 seeds. 

The lint was clean, somewhat harsh, rather dull, of clean 
colour, and free from stains. 

The seeds were very small, and covered with grey 
down. 

The cotton was of good strength, and varied in length 
from 0 8 to ri in., but was mostly from o'p to roin. The 
diameter ranged from 0 0006 to o ooioin., with an average 
of o'ooo74 in. The fibres examined with the microscope 
were fully mature. 

The ginned cotton was of good quality, but was lacking 
in lustre. It was valued at about ()\d. per lb., with “ good ” 
Tinnevelly at 6rV^. per lb. 

“ Cambodia Cotton." —The yield of lint from the seed- 
cotton on ginning was 37 9 per cent., or 6'89 grams per 100 
seeds. 

The lint was clean, rather harsh, fine, lustrous, of white 
to pale cream colour, and free from stains. 

The seeds were of large size, and covered with white or 
brown fuzz. 

The strength of the cotton was generally good, and the 
length varied from 0 9 to i 2 in., but was mostly from ro to 
I I in. 

riiis cotton was of good quality, and resembled samples 
of Cambodia cotton grown in Burma which have been 
examined at the Imperial Institute (see p. 371). It was 
valued at about 6 '^d. per lb., with ‘‘middling’ American 
at 6 S 8 d. per lb., and “ fine ” machine-ginned Broach at 
6 ld. per lb. 

“ Georgia Upland Cotton." —This sample of seed-cotton 
yielded on ginning 37'i per cent, of lint, or 5'27 g ims per 
100 seeds. 

The lint was fairly soft, rather coarse, lustrous, and of 
pale cream colour with some yellow stains. The sample 
of ginned cotton received contained some crushed seeds and 
fragments of “ leaf.” 

The seeds were of medium size, and mostly covered 
with a white, brown, or green fuzz. Some dark brown 
seeds partially coated with down were also present. 
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The cotton was of good strength, and the length varied 
from o'9 to i'2 in. 

This cotton was of good quality, but somewhat stained 
and “ leafy.” It was valued at about per lb., with 

“ middling ” American at 6'88</. per lb. 

Remarks 

The comparative examination of the Uppam and Karun- 
ganni constituents of Tinnevelly cotton has shown that the 
former variety is of much coarser staple than the latter, 
the average diameters being respectively o'Ooo84 in. and 
0 00074 in. The Karunganni cotton is thus seen to approxi¬ 
mate in fineness to Egyptian cotton, whilst the Uppam has 
the ordinary coarse character of most Indian cottons. In 
other respects the sample of Karunganni is little, if at all, 
superior to the Uppam. It appears, however, fronT the 
information supplied by the Deputy Director of Agri¬ 
culture in Madras, that the growth of the Karunganni has 
been unfavourably affected by the weather. 

The acclimatised “ Cambodia ” cotton is of very satis¬ 
factory quality, and indicates that it may be possible to 
grow successfully an American type of cotton on an exten¬ 
sive scale in India. 

The “ Georgia Upland’’sample is of good quality, but 
is inferior to the acclimatised Cambodia cotton owing to the 
presence of stains. The results of this trial, however, fully 
justify a continuation of the experiments. 

Samples erom the Central Provinces 

The chief work of the Agricultural Department in the 
Central Provinces on cotton has been the selection of 
improved forms from the native races of cotton. The 
cotton known as Berar "jari” consists of a mixture of a 
number of distinct races. Six of these have been isolated, 
and five of them, Gossypium neglectiim var. vera, G. neglectum 
var. vera sub-var. malvensis (broad-lobed and narrow-lobed 
forms), G. neglectum var. rosea, and G. neglectum var. rosea 
sub-var. cutchica, have been grown experimentally as pure 
varieties. The “ vera ” and “ malvensis ’’ forms furnish the 
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most valuable lints, but the coarser “ rosea ” and “ cutchica ” 
varieties yield a higher percentage of lint, and would be 
the more profitable for cultivation in the Central Provinces. 
The proportion of the constituent varieties of "jari ’’ varies 
in different parts of the Provinces. In the Tapti valley the 
finer types, “ malvensis ” and “ vera,” predominate ; in the 
cotton tract proper, including all Berar, Wardha, and 
Nagpur, the coarser types form the bulk of the mixture, 
and the result is a cotton giving a comparatively high 
percentage of lint on ginning. 

The variety of native cotton known as "bani” yields 
a fine, very silky staple, but as the yield per acre and the 
percentage of lint are low, its cultivation in the Central 
Provinces has been given up in favour of “jari.” “ Buri,” 
an American upland cotton, acclimatised in Bengal, has been 
introduced, and has done better than “ jari ” on certain 
rich “ khari ” lands. So far it has proved immune to 
" wilt ” disease, and is in demand in those areas where 
this disease is prevalent. 

Experiments designed to ascertain the relative values 
of the outturns of the cottons mentioned above have been 
carried out at the Akola Experimental Farm during several 
seasons. The plants were grown on the deep black soil 
characteristic of the cotton tract, and were manured with 
cattle-dung at the rate of 40 lb. of nitrogen per acre. 
The results of the experiment are shown in the following 
table: 



Average outturn of 


Average value of 

Variety. 

seed-cotton per 
acre for four 

age of lint, 

outturn for four 
years calculated 


years. j 


from rates for 1910-1 


W 


Rs 

a. p. 

Cr. neglectum^ malvensis 

373 

3000 

57 

5 0 

G. neglectum, vet a 

343 

3360 

1 5 * 

II 3 

G, neglectum, rosea 

402 

40 00 

! 69 

13 6 

G, tuglecinnii rosea lutchua 

412 

36-30 

65 

15 9 

Berar “jan” 

371 

35 70 

58 

4 9 

“Buri” .... 

303 

3300 

57 

15 0 

“ Bani ” (6’. 

255 

29 00 

44 

2 6 


Samples of each of the varieties referred to were 
received from the Akola Experimental Farm in December 
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1910 and 1911, and the results of their examination at 
the Imperial Institute are given below. 

" Buri" (Acclimatised American Upland^—The seed 
cotton received in 1910 yielded on ginning 3r8 per cent, 
of lint, or 3 44 grams per 100 seeds. 

The lint was fairly soft, lustrous, and of white to pale 
cream colour, with some yellow, brown, and grey stains. 
A good deal of " leaf ” (fragments of capsules) was 
present. 

The seeds were of fairly small size, and covered with 
a white fuzz ; 23 per cent, of the seeds examined were 
withered. 

The lint was uneven in strength, and was mostly weak. 
The length varied from o'8 to r3 in., but was mostly from 
rotor I in. The diameter ranged from o’oooso to o'ooopo in., 
with an average of 0 00074 in. A considerable proportion of 
immature fibre was noticed on microscopical examination. 

This cotton was of the American Upland type, but its 
value was reduced by the presence of stains and “ leaf," 
and by the weakness of the fibre. It was valued at about 
to per lb., with “middling” American at 7‘5irf. 
per lb. (April 1911). 

Two further samples of " buri" cotton were received in 
1911. I'hey yielded on ginning 3315 per cent of lint or 
3'9 grams per 100 seeds, and 30 8 per cent, or 3^4 grams 
per 100 seeds respectively. 

In each case the lint was clean, moderately lustrous, 
fairly soft, fine, cream-coloured, and free from stains. 

The seeds were small, and covered with a white or 
brownish fuzz. 

The cotton was of rather poor strength, and varied 
in length from 07 to i i in. but was mostly from o'9 to 
ro in. 

These cottons were of very satisfactory quality in most 
respects, but were rather weak, and were valued at about 
6r/. per lb., with “fine” Broach at sJ</. and "middling” 
American at 6 c/. per lb. 

"Bam" (^Gossypium indtcuni ).—The sample of seed-cotton 
received in 1910 yielded on ginning 27 5 per cent, of lint, 
or i' 6 o grams per 100 seeds. 
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The cotton was soft, lustrous, white, almost free from 
stains, but somewhat “leafy.” 

The seeds were very small, and covered with a white, 
brown, or greenish velvety down ; 17 per cent, of the seeds 
were defective, 11 per cent, being withered, and 6 per cent, 
attacked by insect pests. 

The cotton was of good strength, and varied from 07 
to ri in. in length) but was mostly from 0 9 to 10 in. The 
diameter ranged from o'oooso to 0 00080 in., with an average 
of 0 00069 in. 

The cotton appeared to be generally mature, but a 
small proportion of immature fibre was present. 

The lint was of good quality, and resembled a superior 
type of “Oomra” cotton. It was valued at about ']\d. 
per lb., with “ fine " Oomra No. i at •]\d. per lb. 

The sample of “ bani ” seed-cotton received in 1911 
yielded on ginning 25'15 per cent, of lint, or r85 gram per 
100 seeds. 

The lint was fairly clean, lustrous, soft, silky, fine, 
cream-coloured, and free from stains. 

The seeds were very small, and thinly coated with a 
white or brownish fuzz. 

The cotton was fairly strong, and varied in length from 
0 8 to I I in. 

This lint was particularly soft and silky, and of excep¬ 
tionally good quality. It was valued at about 6 \d. per lb., 
with “fine” Broach at i\d. and “middling” American at 
6 d. per lb. 

“ Malvensis " {Gossypium neglcctiim var. vcra sub-var. 
malvensis ).—A sample of this seed-cotton received in 1910 
yielded on ginning 34'S per cent, of lint, or 2’67 grams per 
100 seeds. 

The lint was fairly harsh,* lustrous, curly, and white, 
with some yellow stains. 

The seeds were small, and covered with a white, brown, 
or greenish velvety down; 11 per cent, of the seeds 
examined were defective, 6 per cent, being withered, and 
5 per cent, attacked by insect pests. 

The sample of ginned cotton contained a small amount 
of “ leaf.” 
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The strength of the cotton was uneven, but that of some 
of the fibres was very good. The length was somewhat 
irregular, varying from o‘s to 12 in., but was mostly from 
0 9 to ri in. The diameter ranged from o'oooyo to o'ooi 10 in., 
with an average of 0 00083 in. The cotton appeared to be 
mostly mature, but a small proportion of immature fibre 
was present. 

This lint was of fair quality, but would be more 
valuable if it were of more regular staple and free from 
stains. It was valued at about 6W. per lb., with “ fine ” 
machine-ginned Bengals at 6 ^^^. per lb. 

Samples of two forms of “ malvensis ” cotton were 
received in 1911. 

Broad-lobcd Malvensis .—This seed-cotton yielded on 
ginning 28 2 per cent, of lint, or 2 2 grams per 100 seeds. 

The lint was a little “ leafy,” moderately lustrous, raffcher 
harsh, fairly fine, varying in colour from white to cream, 
and free from stains. 

The seeds were small, and coated with a short brown 
or greenish fuzz. 

The strength of the cotton was uneven, but was on the 
whole fair. The length varied from 07 to i'2 in., but was 
mostly from o'8 to ro in. 

The lint resembled the sample of “Saugor jari ” re¬ 
ceived in 1911 (p. 362), but was a little longer in staple. It 
was valued at about 6 d. per lb., with “ fine” Broach at 5 ^d. 
and " middling ” American at 6 d. per lb. 

Narrow-lobed Malvensis .—The seed-cotton yielded on 
ginning 2845 per cent, of lint, or 24 grams per 100 
seeds. 

The lint was clean, moderately lustrous, fairly soft and 
fine, cream-coloured and free from stains. 

The seeds were small, and coated with a short brown 
or greenish fuzz. 

The cotton was of fair strength and varied in length 
from 07 to I 2 in., but was mostly from o'8 to ro in. 

This cotton was on the whole of very good quality, but 
was a little deficient in strength. It was valued at about 
G\d. per lb., with fine Broach at ^\d. and “middling” 
American at ()d. per lb. 
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“ Vera ” {Gossypium neglectum var. verd ).—The seed- 
cotton received in 1910 yielded 337 per cent, of lint, or 276 
grams per 100 seeds. 

The lint was harsh, lustrous, curly, and white, with 
a few yellow or brown stains. The sample was almost 
free from “ leaf.” 

The seeds were very small, and covered with a white 
brown or green velvety down ; 19 per cent, of the seeds 
examined were defective, 13 per cent, being withered and 6 
per cent, attacked by insect pests. 

The strength' of the cotton was good and its length 
varied from o'8 to ri in., but was mostly from 0 9 to 10 
in. The diameter varied from o'ooojo to o ooioo in., with 
an average of 0 00082 in. No immature fibres were noticed 
when examined microscopically. 

This cotton was of good quality and length of staple 
and was valued at about jd. to "]\d. per lb., with “ fine ” 
machine-ginned Bengals at per lb. and “middling” 

American at 7 51^. per lb. 

The sample of seed-cotton of this variety received in 
1911 yielded on ginning 33 0 per cent, of hnt, or 2 9 grams 
per 100 seeds. 

The lint was clean, moderately lustrous, soft, fairly fine, 
cream-coloured and free from stains. 

The seeds were small, and coated with a short brown or 
greenish fuzz. 

The cotton was of fair strength and the length varied 
from 07 to ri in., but was mostly from 0 8 to ro in. 

This cotton was very similar to the sample of “ Saugor 
jari ” received in 1911, but was slightly longer in 
^aple. It was valued at about 6 d. per lb., with “ fine ” 
Broach at sJc/. per lb. and “middling” Americ.an at 6 d. 
per lb. 

"Rosea" {Gossypiiini lu'glirtmn var. rosea ).—The sample 
of seed-cotton received in 1910 yielded 40 6 per cent, of lint 
on ginning, or 3’25 grams per 100 seeds. 

The lint was fairly harsh, lustrous, slightly curly, and 
white with a fcvv yellow and reddish-brown stains. The 
sample was almost free from “ leaf.” 

'I'he seeds were small and covered with greenish-brown 



36o bulletin of THE IMPERIAL INSTITUTE 

velvety down; 15 per cent, of the seeds examined were 
defective, ii per cent, being withered and 4 per cent, 
attacked by insect pests. 

The strength of the cotton was generally good. Its 
length varied from o'6 to 12 in,, but was mostly from 0 8 
to o‘9 in. The diameter ranged from 0 00070 to 0 00120 in., 
with an average of o'ooo88 in. The cotton was generally 
mature, but some immature fibres were noticed on micro¬ 
scopic examination. 

This cotton was of fairly good quality, but of rather 
irregular length. It was valued at about per lb., with 
“ fine ’’ machine-ginned Bengals at per lb. 

The sample of seed-cotton of this variety received in 
1911 yielded on ginning 40"5 5 per cent, of lint, or 4 3 grams 
per 100 seeds. 

The lint was clean, moderately lustrous, rather Imrsh, 
fairly fine, cream-coloured and free from stains. 

The seeds were of medium size, and coated with a 
short brown fuzz. 

The strength of the cotton was only fair, and the 
length varied from 07 to ro in., but was mostly from 
0 7 to o'9 in. 

This cotton resembled the sample of " vera ” received 
in 1911, but was somewhat harsher and not quite so long 
in staple. It was valued at about 6 </. per lb., with 
“fine” Broach at 5jrf. and “middling” American at 6 d. 
per lb. 

” Cutchica ” (Gossypium ncglectum var. rosea sub-var. 
cutchica ).—The 1910 sample of seed-cotton of this variety 
yielded 38 5 per cent, of lint on ginning, or 3^03 grams per 
100 seeds. 

The lint was harsh, lustrous, curly, and white with 
some reddish-brown, yellow and dark grey stains. The 
sample was almost free from “ leaf.” 

The seeds were small and covered with a greenish or 
brownish velvety down ; 19 per cent, of the seeds examined 
were defective, 12 per cent, being withered and 7 per cent, 
attacked by insect pests. 

The strength of the cotton was generally good and its 
length varied from 0-55 to 09 in., but was mostly from 
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07 to o‘8 in. The diameter ranged from o'ooo7o to o‘ooi2o 
in., with an average of 0 00091 in. No immature fibres 
were noticed when examined microscopically. 

This cotton resembled rough Bengal cotton. It was 
rather stained and short in staple but was otherwise of 
good quality. It was valued at 6 ld. per lb., with "fine" 
machine-ginned Bengals at 6 ^^d. per lb. 

The sample of "cutchica” seed-cotton received in 1911 
yielded on ginning 34 8 per cent, of lint, or 3 4 grams per 
100 seeds. 

The lint was slightly leafy, moderately lustrous, rather 
harsh, fairly fine, and cream-coloured with occasional 
yellow stains. 

The seeds were of medium size and coated with a short 
brownish fuzz. 

The strength of the cotton was fair and it varied in 
length from o'6 to I'o in., but was mostly from 07 to 
o‘9 in. 

This cotton was regarded by commercial experts as 
slightly inferior to the other samples received in 1911 and 
was valued at about l\d. to 6 d. per lb., with “ fine ” Broach 
at s^d. per lb. and " middling” American at 6 d. per lb. 

"Jari" {Gossypitim neglectum .)—The 1910 sample of 
seed-cotton of this variety yielded 37 8 per cent, of lint on 
ginning, or 2 87 grams per too seeds. 

The lint was fairly harsh, of good lustre, somewhat 
curly, and white with some brownish stains. A few frag¬ 
ments of “ leaf” were present. 

The seeds were small and covered with a green, brown, 
or white velvety down ; 16 per cent, of the seeds examined 
were defective, 11 per cent, being withered and 5 per cent, 
attacked by insect pests. 

The lint on the whole was of good strength, but some 
portions were weak. The length was irregular, varying 
from 07 to V 2 in. The longer fibres varied in diameter 
from o'ooo6o to o'ooopo in. with an average of o'ooo /6 in., 
and the shorter fibres from o’ooo7o to 0 00120 in., with an 
average of o‘ooo87 in. A small proportion of the cotton 
was immature. 

This cotton was of mixed type, but was of good though 
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somewhat irregular staple. It was valued at 6 \d. per lb., 
with " fine ” machine-ginned Bengals at per lb. 

In 1911 two forms of “jari" were received, viz. “jari 
ordinary ” and “ Saugor jari." 

''Jari ordinary—Th.\s seed-cotton yielded on ginning 
3475 per cent, of lint, or 3'4 grams per 100 seeds. 

The lint was clean, fairly soft and lustrous, cream- 
coloured and free from stains. 

The seeds were of medium size, and coated with a 
short brown or green fuzz. 

The strength of the cotton was uneven ; but was mostly 
fair. The length varied from 07 to ri in., but was mostly 
from 0'8 to ro in. 

This cotton closely resembled the sample of “ rosea ” 
received in 1911 and was valued at about 6 d. per lb., with 
“fine” Broach at sfr/. per lb. and "middling” American at 
6 d. per lb. 

" Saugor Jari." —'I’his seed-cotton yielded on ginning 
32'i per cent, of lint, or 2 3 grams per 100 seeds. 

The lint was clean, moderately lustrous, rather harsh, 
fairly fine, cream-coloured and almost free from stains. 

The seeds were very small, and coated with a short 
white or brownish fuzz. 

The cotton was of fair strength and varied in length 
from 0 6 to ro in., but was mostly from 07 to 0 9 in. 

This cotton was rather shorter and harsher than the 
other samples received in 1911, but was of good, useful 
quality and was valued at about 6 d. per lb., with “fine" 
Broach at s^d. and “middling” American at 6 d. per lb. 


Remarks 

These samples from the Akola Experimental Farm 
were of high grade for Indian cotton. Their chief defects 
were that they were of somewhat inferior strength, and that 
they had been injured to some extent during ginning, 
numerous gin-cut fibres being present in each sample. 

The commercial experts who valued the samples re¬ 
ceived in 1911 reported that, with the exception of 
“ cutchica " (p. 360), they were all of a much higher class 
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than “ superfine,’’ and were cleaner than any Indian cotton 
which the firm had previously handled. 

Indian cultivators should be encouraged to grow cotton 
of the character of these samples in preference to the 
inferior “ jari ” varieties, which are now so largely produced. 

United Provinces 

The chief cotton produced in the United Provinces is 
of an inferior grade, known in the trade as Bengals,” 
and although experiments have been made on the 
hybridisation of this cotton, and several crosses have 
been obtained, which give promise of being a consider¬ 
able improvement on existing local varieties, there seems 
to be little hope of improving this cotton to a sufficient 
extent. Probably the introduction of some form of “ Up¬ 
land ” cotton would be the solution of the difficulty. 

The samples of cotton received from the United 
Provinces for examination at the Imperial Institute in¬ 
cluded ginned and unginned specimens of two indigenous 
varieties grown at the Government Agricultural Station, 
Aligarh. 

‘‘ Whitc-floiocred Country Cotton (/?///).”—This sample of 
seed-cotton yielded on ginning 406 per cent, of lint, or 
3*26 grams per 100" seeds. 

The lint was clean, rough, coarse, curly, lustrous, of 
white to very pale cream colour, and almost free from 
stains. 

'The seeds were very small, and closely covered with 
a white or greyish-green down ; 20 per cent, of those 
examined were defective. 

The strength of the cotton was generally fair, but 
somewhat uneven. It varied in length from o‘*5 to roin., 
but was mostly from o‘6 to o'8 in. The diameter ranged 
from 0 00060 to 0*00115 in., with an average of 0*00090 in. 
On microscopical examination a small proportion of the 
fibre was found to be immature. 

This cotton was of good quality, but of short, rough 
staple, and was valued at (o%d. to 6 \d. per lb., with ** fine ” 
Bengals at 6/^^/. per lb. 



364 BULLETIN OF THE IMPERIAL INSTITUTE 

“ Yellow-flowered Countty Cotton {Rui).’’ —This seed-cotton 
yielded on ginning 357 per cent, of lint, or 2 39 grams 
per 100 seeds. 

7 'he lint was clean, fairly harsh, lustrous, of white to 
pale cream colour, and free from stains. 

The seeds were very small and closely coated with a 
whitish or greenish-grey down. About 27 per cent, pf 
those examined were defective. Some of these had been 
attacked by insect pests, and in many such cases the 
larvae were still alive. 

The cotton was generally rather weak, and the length 
varied from 0’6 to i t in., but was mostly from o'8 to 0 9 in. 
The diameter ranged from 000060 to 000100in., with an 
average of 0 00081 in. Microscopical examination showed 
that a small proportion of the fibre was immature. 

This cotton was of good quality, but somewhat deficient 
in strength, and was valued at about 6 ^d. per lb., with 
“fine" Bengals at 6 ^gd. per lb. 


Samples from Eastern Bengal and Assam 

The only localities in Eastern Bengal and Assam where 
cotton is grown on a commercial scale are the Caro Hills 
and Chittagong Hill Tracts. In both places the variety 
grown is Gossypium arboreiim van nssamica, Watt, but the 
ginning percentage of the Caro Hill cotton is believed 
to be slightly higher and the staple slightly longer than 
that of the Chittagong Hill Tracts (see this Bulletin, 
1911, 9 , 68). With a view to determining whether this 
difference is due to the locality in which the cotton is 
grown an experiment in growing Caro Hill cotton in 
the Chittagong Hill Tracts has been commenced. Samples 
of ginned and unginned cottons from both these localities 
have been received, and the results of their examination 
are given below. 

“ Cotton from the Garo Hills." —This seed-cotton yielded 
on ginning sot per cent, of lint, or 5 46 grams per 100 
seeds, which is exceptionally high. 

The lint was clean, very harsh, curly, coarse, dull, white 
and slightl}' stained. 
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The seeds were small and covered with a greyish-white 
down; a few had been attacked by insect pests. 

The cotton was of good strength, and varied in 
length from 06 to 0 8 in., but was mostly from 07 to 
o’8 in. 

This lint was very clean for Indian cotton, and was of 
good quality, but it was short and slightly stained. It 
was particularly coarse and rough, and its nominal value 
was about $\d. per lb., with “ fine ” machine-ginned Bengals 
at sid. per lb. 

“ Cotton from Chittagong Hill Tracts ."—The yield of 
lint on ginning this seed-cotton was 43‘5 per cent., or 
4'5o grams per 100 seeds. 

The lint was fairly clean, harsh, coarse, curly, fairly 
lustrous, and of white to pale cream colour, with a few 
yellow and reddish stains. 

The seeds were small and covered with a greyish- 
white down. 

The cotton was of good strength, and its length ranged 
from 0 6 to o‘8 in., but was mostly 07 to 0 8 in. 

This cotton was rather more lustrous than the sample 
from the Garo Hills. Like the latter, however, it was 
short, slightly stained, and remarkably coarse and rough. 
Its nominal value was about sir/, per lb., with “fine” 
machine-ginned Bengals at sir/, per lb. 


Samples from Burma 
First Series, 1910 

Experiments in cotton growing have been carried out 
at the Mandalay Agricultural Station, the work being 
confined up to the present to the trial of introduced 
varieties and the classification of the indigenous cottons. 
Both annual and perennial or tree cottons have been 
tried, but the results with the latter have not been 
satisfactory and their cultivation on a commercial scale 
in Burma cannot be recommended (see this Bulletin, 
1912, 10, 323). 

During the year 1909-10 the annual cottons were 
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sown in drills three feet apart, without manure, on plots 
varying in size from iV to I acre. The following table 
shows the calculated yield of seed-cotton per acre and 
the percentage of lint to seed-cotton obtained by hand 
ginning. The yield in all cases was diminished by 
heavy rains at the time when the bolls were opening. 


Variety. 

Yield of 

Percentage of 
lint to seed- 

seed-cotton. 

cotton obtained 

Abassi (first year) 

ib. ptr acft. 

. 416 

by hand ginning. 

27 

Abassi (second year’s growth) . 

. 150 

. 30 

Mitafifi (second year) 

• 750 

28-5 

Cuban (new seed) 

• 390 

28 

Georgia Upland (new seed) 

. 250 

29 


Samples of the above varieties grown at the Manda¬ 
lay Agricultural Station were received at the Imperial 
Institute in February 1910, and were examined with the 
following results. 

Egyptian Abassi (first year).—This seed-cotton yielded 
on ginning 30‘5 per cent, of lint, or 36 grams per 100 
seeds. 

The lint was-soft, lustrous, of even cream colour and 
entirely free from stains. 

The seeds were of medium size and mixed, the larger 
proportion being smooth and of dark brown colour, whilst 
the remainder were covered with light brown or greenish- 
brown down; 50 per cent, of those examined were 

withered. 

The strength of ‘the cotton was uneven, with some 
portions weak. Its length varied from r3 to 16 in., 
and the diameter ranged from 00004 to 00009 in-» with 
an average of 0 00067 in. A small proportion of immature 
fibre was present. 

This cotton was of fairly good quality, but was harsher 
than a standard sample of “good” Abassi cotton grown 
in Egypt, and was inferior to it in colour. It was valued 
at i2d. per lb., ginned, with “good" Abassi at 17^^?. per 
lb. (see remarks on p. 369). 

Egyptian Abassi (2nd year).—This sample of seed- 
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cotton yielded on ginning 35 per cent, of lint, or 5 
grams per 100 seeds. 

The lint was soft and fairly lustrous, of rather uneven 
pale reddish-brown colour, and generally free from stains. 

The seeds were of medium size, generally smooth, 
and of dark brown colour with light brown or greenish- 
brown tufts; 71 per cent, of the seeds examined were 
found to be withered and would be quite useless for 
sowing. 

The strength of the cotton was uneven, some portions 
being rather weak. It varied in length from i i to 1*4 in., 
and the diameter ranged from 0*0003 0*0009 in., with 

an average of 0*00066 in. Some immature fibres were 
noticed when examined microscopically. 

The sample was valued at i2d. per lb., ginned, with 
** fully good fair” brown Egyptian cotton at 
per lb. 

This material appeared to resemble Mitafifi rather 
than Abassi cotton. It was of fairly good quality, al¬ 
though decidedly inferior to a standard sample of Mitafifi 
cotton grown in Egypt. 

Egyptian Mitafifi (2nd year).—This sc ed-cotton yielded 
on ginning 33 per cent, of lint, or 5*3 grams per 100 seeds. 

The lint was soft, fairly lustrous, of even pale reddish- 
brown colour, and generally free from stains. 

The seeds were of medium size, generally smooth 
and of dark brown colour with greenish-brown tufts at 
the pointed ends; 30 per cent, of those examined were 
withered. 

The cotton was of fairly good strength, but some 
portions were rather weak. It varied in length from 
1*2 to 1*6 in., and the diameter ranged from 0*0004 to 
0*0009 In., with an average of 0*00065 in. A small pro¬ 
portion of immature fibre was present. 

This cotton was of similar qualit^^ to the sample of 
Abassi cotton, first year (p. 366), but of rather better 
colour. It was valued at i2d. per lb., ginned, with '‘fully 
good fair” brown Egyptian at per lb. 

Caban .—This seed-cotton yielded on ginning 28*5 per 
cent, of lint, or 3*3 grams per 100 seeds. 

25 
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The| lint was rather harsh, lustrous, of even pale 
cream colour and entirely free from stains. 

The seeds were of medium size, and closely covered 
with a short light brown to white down; 35 per cent, 
of those examined were withered. 

The cotton was of normal strength and its length 
varied from o’8 to i i in. The diameter ranged from 
o'ooos to o'ooi2 in., with an average of o’ooo86 in. The 
fibres were generally fully mature. 

This cotton was somewhat harsh, but was too short 
to be valued as a Peruvian type. It resembled Upland 
cotton in appearance and would probably have similar 
applications. It was valued at about yd. per lb., ginned, 
with “ middling ” American at 8‘05rf. per lb. 

Georgia Upland .—The yield of lint on ginning in 
this case was 3r5 per cent., or 3 5 grams per 100 seeds. 

The lint was fairly soft, lustrous, of even pale cream 
colour and entirely free from stains. 

The seeds were of medium size, and closely covered 
with a short light brown to white down; 44 per cent, 
of those examined were withered. 

The cotton was of uneven strength, some portions 
being rather weak. It varied in length from 0 9 to ri in., 
and the diameter ranged from 00005 to 00011 in., with 
an average of 000074 in. Some immature fibres were 
present. 

This resembled ordinary Upland cotton grown in 
the United States. It was of short staple, but would 
be readily saleable in England. It was valued at yd. to 
%d. per lb., ginned, with “ middling ” American at 8 o5(/. 
per lb. 

Remarks 

If these samples were all grown under similar con¬ 
ditions as to soil, climate, and cultivation, it would 
appear that the Egyptian varieties are less suited to the 
conditions of the particular locality in which the samples 
were produced than are the American and “ Cuban ” 
cottons. All the samples, however, were of marketable 
quality and would be saleable in the United Kingdom. 
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It should be noted that the values quoted for the 
Egyptian varieties are purely nominal, owing to the 
abnormally high prices ruling for this particular class of 
cotton at the time of the report (March 1910). Although 
most other varieties of cotton were then generally quoted 
at about 50 per cent, more than in the same period of 
1909, the prices ruling for Egyptian cotton were approxi¬ 
mately double those of March 1909. 

Second Senes, 1911 

Further samples of cotton grown at the Mandalay 
Agricultural Station were received in April 1911. These 
were examined with the following results: 

Cuban, groivn two years at Mandalay. —The seed-cotton 
yielded on ginning 34 per cent, of lint, or 3 27 grams per 
100 seeds. 

The lint was clean, somewhat harsh, lustrous, and of 
white to pale cream colour, with some slight yellow 
stains. 

The seeds were fairly small, and entirely or partially 
covered with white or pale brown fuzz ; 66 per cent, of 
those examined were defective, some being withered, some 
mouldy, and some attacked by insects. The seeds would 
be useless for sowing. 

The cotton was of fair strength, but some portions were 
weak. The length varied from 0 8 to 12 in., but was 
mostly from ro to i i in., and the diameter ranged from 
o'ooo5 to oooioin. On microscopical examination a large 
number of immature fibres were noticed. 

This cotton was similar to the sample of “ Cuban ” 
cotton from Burma examined in 1910 (see p. 367') It was 
of good quality and resembled an American Upland type 
of cotton, but the staple was rather short. It was valued 
at about "jd. to 7k/. per lb., ginned, with "middling” 
American at ‘^'I'/d. per lb., and “ fine" machine-ginned 
Broach at ’i\d. per lb. 

Georgia Upland, grown two years at Mandalay. —This 
seed-cotton yielded on ginning 33 9 per cent, of lint, or 
3‘35 grams per 100 seeds. 
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The| lint was rather harsh, lustrous, of even pale 
cream colour and entirely free from stains. 

The seeds were of medium size, and closely covered 
with a short light brown to white down; 35 per cent, 
of those examined were withered. 

The cotton was of normal strength and its length 
varied from 08 to ri in. The diameter ranged from 
00005 to o‘ooi2 in., with an average of o'ooo86 in. The 
fibres were generally fully mature. 

This cotton was somewhat harsh, but was too short 
to be valued as a Peruvian type. It resembled Upland 
cotton in appearance and would probably have similar 
applications. It was valued at about yd. per lb., ginned, 
with “ middling ’’ American at 8 05^^. per lb. 

Georgia Upland .—The yield of lint on ginning in 
this case was 3r5 per cent, or 3‘5 grams per 100 seeds. 

The lint was fairly soft, lustrous, of even pale cream 
colour and entirely free from stains. 

The seeds were of medium size, and closely covered 
with a short light brown to white down ; 44 per cent 
of those examined were withered. 

The cotton was of uneven strength, some portions 
being rather weak. It varied in length from 0 9 to i i in., 
and the diameter ranged from 00005 to 00011 in., with 
an average of 000074 in. Some immature fibres were 
present. 

This resembled ordinary Upland cotton grown in 
the United States. It was of short staple, but would 
be readily saleable in England. It was valued at yd. to 
%d. per lb., ginned, with “ middling ” American at 8 o5(/. 
per lb. 

Remarks 

If these samples were all grown under similar con¬ 
ditions as to soil, climate, and cultivation, it would 
appear that the Egyptian varieties are less suited to the 
conditions of the particular locality in which the samples 
were produced than are the American and “ Cuban ” 
cottons. All the samples, however, were of marketable 
quality and would be saleable in the United Kingdom. 
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It should be noted that the values quoted for the 
Egyptian varieties are purely nominal, owing to the 
abnormally high prices ruling for this particular class of 
cotton at the time of the report (March 1910). Although 
most other varieties of cotton were then generally quoted 
at about 50 per cent, more than in the same period of 
1909, the prices ruling for Egyptian cotton were approxi¬ 
mately double those of March 1909. 

Sccoud Series, 1911 

Further samples of cotton grown at the Mandalay 
Agricultural Station were received in April 1911. These 
were examined with the following results : 

Cuban, groivn two years at Mandalay .—The seed-cotton 
yielded on ginning 34 per cent, of lint, or 3 27 grams per 
100 seeds. 

The lint was clean, somewhat harsh, lustrous, and of 
white to pale cream colour, with some slight yellow 
stains. 

The seeds were fairly small, and entirely or partially 
covered with white or pale brown fuzz ; 66 per cent, of 
those examined were defective, some being withered, some 
mouldy, and some attacked by insects. The seeds would 
be useless for sowing. 

The cotton was of fair strength, but some portions were 
weak. The length varied from 0 8 to i'2 in., but was 
mostly from ro to ri in., and the diameter ranged from 
00005 to oooioin. On microscopical examination a large 
number of immature fibres were noticed. 

This cotton was similar to the sample of " Cuban" 
cotton from Burma e.xamined in 1910 (see p. 367'* It was 
of good quality and resembled an American Upland t3 pe 
of cotton, but the staple was rather short. It was valued 
at about ^d. to 7W. per lb., ginned, with “ middling ” 
American at 8'37</. per lb., and “ fine ” machine-ginned 
Broach at 7|<f. per lb. 

Georgia Upland, grozvn two years at Mandalay. —This 
seed-cotton yielded on ginning 33 9 per cent, of lint, or 
3’35 grams per too seeds. 
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The lint was clean, soft, lustrous, and white to pale 
cream in colour, with occasional small yellow stains. 

The seeds were fairly small and mostly covered with 
a light brown fuzz; 6i per cent, of those examined were 
defective, some being mouldy, some attacked by insects, 
and others withered. The seeds would be useless for 
sowing. 

The cotton was rather weak; its length varied from 
0*8 to 1*25 in., but was mostly from 0*9 to ri in. The 
diameter ranged from 0 0006 to o*ooio in., with an average 
of 0*00079 in. Microscopical examination revealed the 
presence of some immature fibres. 

This cotton was of good quality, but rather weak, and 
resembled the sample of ‘‘Georgia Upland” cotton from 
Burma examined in 1910 (see p. 368). It was also very 
similar in character to the preceding sample of “ Cuban ” 
cotton, but was somewhat softer. It was valued at about 
yht to yld. per lb., ginned, with “middling” American 
at 8*37^/. per lb., and “fine” machine-ginned Broach at 
jld. per lb. 

Bani^ j^nvzvn one year at Mandalay. —I'his seed-cotton 
yielded on ginning 26*9 [)er cent, of lint, or 175 grams per 
100 seeds. 

The lint was clean, soft, lustrous, greyish-white and 
almost free from stains. 

The seeds were small and covered with a greyish-brown 
down; 49 per cent, of those examined were defectiv^e, 
40 per cent, being mouldy, 7 per cent, attacked by insects, 
and 2 per cent, withered, d'he seeds would be useless for 
sowing. 

The strength of the cotton was good, and its length 
varied from o’8 to 1*2 in., but was mostly from 0*9 to ri in. 
The diameter varied from 000055 to 00009; with an 
average of 000068 in. On microsopical examination, a 
few immature fibres were noticed. 

This sample was of good quality and resembled a 
superior type of “Oomra” cotton. The yield on ginning 
was low, as is usually the case with this type. The material 
was very similar to a sample of “ bani ” cotton from the 
Central Provinces, India, examined at the Imperial Institute 
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in 1911 (see p. 357), but was not of such good colour. It 
was valued at about ^\d. per lb., ginned, with “ fine ” 
Oomra No. i at j\d. per lb. 

Cambodia, grown one year at Mandalay .—This seed- 
cotton yielded 38 5 per cent, of lint on ginning, or 5 60 
grams per 100 seeds. 

The lint was clean, rather harsh, lustrous, and of pale 
cream colour with occasional yellow stains. 

The seeds were large, coated with down, varying in 
colour from pale brown to green; 26 per. cent of those 
examined were defective, 8 per cent, being mouldy, 10 per 
cent, withered, and 8 per cent, attacked by insect pests. 
The seeds would be useless for sowing. 

The strength of the cotton was fairl}' good, but the 
length somewhat irregular, varjnng from 07 to r3 in, 
but was mostly from 09 to ri in. The diameter ranged 
from 00006 to 00009 '1) with an average of o'ooo73 in. 
When examined with the microscope, some immature fibres 
were noticed. 

This seed-cotton gave a somewhat larger yield of lint 
than the foregoing samples of “Cuban” and “Georgia 
Upland" cotton, but the lint was somewhat harsher. It 
was valued at about jld. to "/'id. per lb., ginned, with 
“ middling " American at 8'37</. per lb., and “ fine” machine- 
ginned Broach at "jld. per lb. 


Remarks 

These four cottons from Burma were on the whole of 
very satisfactory qualit}', but with the exception of the 
" bani ” variety they were rather lacking in strength and 
were slightly stained. The stains were doubtless caused 
by insect pests, the presence of which was clearly demon¬ 
strated by the condition of the seeds. It is therefore 
evident that it will be necessary to adopt measures to 
check the spread of insect pests and to reduce their 
depredations. 

If these cottons, as grown, gave a good yield per acre, 
the results of the trials must be regarded as very 
encouraging. 
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Owing to the very small size of the samples it was not 
possible to provide a close estimate of their commercial 
value, and the valuations given must be regarded as merely 
approximate (July 1911). 


EXPERIMENTS WITH NEW MATERIALS FOR 
THE MANUFACTURE OF PAPER 

Almost any fibrous material could be used for paper¬ 
making, but in order that it may find commercial applica¬ 
tion in this direction it must be capable of being produced 
in large and regular quantities at a low price and must 
require only the minimum quantity of fuel and chemicals 
to reduce it to a uniform pulp. Among the materials jyhich 
fulfil these conditions to a greater or less degree are 
esparto grass, papyrus reeds, straw, various kinds of wood, 
and rags and other waste material of cotton, linen, hemp 
and jute. Reports on a number of Colonial and Indian 
raw materials, which have been examined as to their 
suitability for paper-making at the Imperial Institute, 
have already been published (Selected Reports from the 
Scientific and Technical Department: No. i. Fibres, p. 119 
[Cd. 4588]), and an account of the investigation of several 
other products of this type is given in the following pages: 

Papyrus from tiik Sudan and the East Aurk a 
Protfxtorate 

The sample of papyrus from the Sudan was stated to 
have been obtained from the mouth of the Bahr-el-Gebel. 
It consisted of five bundles of cut reeds, some of which 
were rather mouldy. I'hat from the East Africa Pro¬ 
tectorate consisted of reeds varying in length from 61 to 
8 feet. The reeds had the characteristic appearance of 
papyrus, but were older, larger, and darker in colour than 
those from the Sudan. 

The results of examination of the two samples arc given 
in the following table, together with the corresponding 
figures for Algerian esparto grass : 
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Papyrus from East 
Africa. 

Papyrus from the 
Sudan. 

Esparto grass from 
Oran, Algeria. 

Moisture in material as 
received (on drying at 

Ptr cent. 

Per cent. 

Per cent. 

100'^ to 110° C.) . 

Ash, calculated on the 

163 

13-8 

8-8 

dried material . 
Unbleached pulp (dried 
at 100'’ to iio^C.) : 
Calculated on material 

8-6 

69 

3*0 

as received 

Calculated on dried 

263 

294 

29S 

material . 

Loss in weight of pulp 

31-4 

34-2 

32*3 

on bleaching 

Bleached pulp (calcu¬ 
lated on dried material) 

2*3 

2-9 

13 

307 

33-1 

32-0 

( 

From 0*01 to 0*14 

From 0-014 ^0 0*14 

From 0012 to 

Length of ultimate fibres f 

in. ; average 

in. ; average 

0*12 in.; aver¬ 

1 

0-052 in. 

0-052 in. 

age 0-045 


It will be seen that the yield of pulp from the East 
African papyrus was slightly less than that from the Sudan 
sample. The pulp, was, however, of similar character and 
quality. Compared with the esparto grass, which was 
treated in the same way, the East African papyrus gives 
approximately the same proportion of pulp, but yields 
more ash, and the pulp loses more in weight on bleaching. 

The papyrus from the Sudan had apparently lost about 
74 0 per cent, of its original weight by the evaporation of 
moisture during transit, and the material received at the 
Imperial Institute still contained i3'8 per cent, of moisture. 
It appears therefore that the moisture in the fresh papyrus 
amounted to about 77 6 per cent. 

Paper-making trials were carried out with the two 
samples of papyrus at the Imperial Institute, and the 
results showed that the manufacture of fairly good paper 
from this material is possible. 

A paper-making expert, to whom samples of the paper 
prepared at the Imperial Institute were submitted, stated 
that the papyrus is certainly suitable for paper-making, 
but that the air-dried material would not realise more than 
£3 per ton in this country, the value of esparto grass 
being about £3 2s. 6rf. per ton in London (November 1910). 
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Spanish Reed {Arundo Donax) from the Transvaal 

This sample consisted of yellow and greenish-yellow 
reeds resembling canes or small bamboos in appearance. 
The reeds, which had been cut into one foot lengths, varied 
in diameter from about | to i} in. Some of them were 
partly covered with a thin membranous leaf*shcath. 

The following table gives the results of a chemical 
examination of these reeds compared with Algerian esparto 
grass: 


Moisture (calculated by drying the material 
at ioo° to iioX) . 

Ash (calculated on dned material) 

\ leld of unbleached pulp (dried at ioo° to 
Iio°C): 

Calculated on material as recencd . 
Calculated on dried material . 

Loss m eight of jmlp on bleaching . 


Length of ultim'itc fibres 


Present Sample of 
At undo Donax. 

Esparto grass from 
Oran, Algeria 

Per cent j 

Pet cent. 

M 4 


27 

30 

2^9 

295 

276 1 

323 

48 ! 

I 3 

c 

0 

0 

1 rom 0 012 to 

0 18 in ; average 

0 12 in ; average 

006 in 

0045 


These figures show that the yield of pulp is somewhat 
lower, and the loss on bleaching greater, in the case of 
these reeds than with esparto grass treated in a similar 
way. 

The pulp furnished by the reeds on treatment with 
alkali was pale yellowish-brown and was easily bleached. 
The whole reed, including the nodes, breaks up compara¬ 
tively easily during treatment with alkali, and in this 
respect the material is superior to bamboo, the nodes of 
which are very resistant and therefore have to be cut out 
and discarded. 

Paper-making trials carried out at the Imperial Institute 
with this material show that Arundo Donax furnishes 
a fairly good paper. 
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Aristida sr. from the Transvaal 

This sample consisted of dry flowering grass varying in 
length from 2 ft. 6 in. to 4 ft. 

A.specimen of the grass was submitted to the Royal 
Botanic Gardens, Kew, and was identified as a species of 
Aristida, near A. Biirkei, Stapf. In the absence of perfect 
spikelets a definite determination could not be given. 

The grass was examined with the following results, 
compared with the corresponding figures for a sample of 
Algerian esparto grass from Oran : 



Gr»ss from the 1 

Algerian Esparto 


1 Transvaal 

_1 

Grass 


Pet cent 

Pet rent 

Moisture (on di)ing at 105^ C ). 

1 90 

8S 

Ash (expressed on the dried material) 

Yield of unbleached pulp (dried at 105°C ) . 

2 7 

3 0 

Expressed on dned mateiial 

Expressed on material as received 

2S 2 

1 25 6 

32 3 

295 

Yield of bleacheil pulp (dried at 105 ® C ) 

Expressed on material as lecened 

25 I 

29-1 

Loss in weight of pulp on bleaching . 

23 

1 

J 3 

1 

I 1 lom 0 005 to 

hrom 0*012 to 

Length of ultimate fibres . . . . > 

, 0 10 in.; a\eiage 

0 12 in.; a\erage 

1 

0 034 in. 

0 045 in 


The above figures indicate that this grass from the 
Transvaal is inferior to esparto grass as a paper-making 
material, since it yields a smaller percentage of pulp, which 
moreover is less valuable than that obtained from 
esparto grass, on account of the shortness of its ultimate 
fibres. 

Paper made at the Imperial Institute from the grass was 
brittle, lacking in flexibility, and generally of poo- quality, 
these defects being mainly due to the shortness of the 
ultimate fibres of the pulp yielded by the grass. 

In consequence of this it is doubtful whether the grass 
from the Transvaal could be used alone for paper-making, 
and it would therefore probably be necessary for it to 
be employed in conjunction with material having longer 
fibres. 

The pulp would probably realise not more than to 
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per ton in the United Kingdom, and in view of the cost 
of manufacture and transport and the rather small yield of 
pulp obtainable, this price would render it unremunerative 
to export either the pulp or the raw material to Europe. 
It might possibly be profitable to convert the grass into 
pulp for local use, but this could only be definitely decided 
by technical trials on a manufacturing scale. 

The inferiority of this pulp to ordinary chemical wood- 
pulp is shown by the fact that the fibres of the latter vary 
in length from 0 05 to 0-2 in. with an average of about o'l 
in., which is about three times the average length of the 
fibres yielded by this grass from the Transvaal. 

The current value in the United Kingdom of unbleached 
wood-pulp is from los. to £8 per ton, whilst the esparto 
grass, with which the grass under report is compared, is 
worth about £3 per ton (May 1911). 

“Nipa" fibre from the Federated Malay States 

Specimens of Nipa palm petiole and fibre were received 
from Selangor, where the palm is said to grow in large 
quantities. 

The petiole was about 3 in. in diameter and was 
composed of a compact mass of dark, reddish-brown fibre 
and cellular tissue, surrounded by a very thin, smooth 
epidermis. 

The fibre, which had evidently been obtained from the 
inside of the stem or petiole of the palm, was dark reddish- 
brown and very coarse and brittle. This product would 
be of little or no value for rope-, mat- or brush-making, or 
as a stuffing material, on account of its coarseness, weak¬ 
ness, brittleness, and lack of flexibility and resiliency. 

Experiments were made in order to ascertain whether 
the petiole or the fibre could be used for paper-making. 
Both materials, on suitable treatment with hot alkali, 
yielded a brownish pulp which was easily bleached to a 
very pale cream colour. 

The results of the examination of the petiole and fibre 
are given in the following tSble, which also includes the 
corresponding figures for Algerian esparto grass: 
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Nipa Palm 
petiole. 

Nipa Palm fibre. 

j Algerian Esparto 

1 Grass. 


Per cent. 

Per cent. 

Per cent. 

Moisture (on drying at ioo° to 




iio®C.) . 

215 ! 

17-3 

8-8 

Ash (calculated on dried 
material) .... 

1 142 

7*0 

30 

Yield of unbleached pulp 
(dried at ioo° to i lo® C.) : 



Calculated on material as 
received .... 

1 

* ID’S 

1 

j 24'2 

29 5 

Calculated on dried material 

‘ I 3'8 

1 292 

32 3 

Loss in weight of pulp on 

bleaching .... 

84 

i 8-4 

13 

Yield of bleached pulp (dried 
at 100° to iio®C.) calcu¬ 
lated on dried material 

12 6 

26-8 

320 

Length of ultimate fibres 


j Generally from o 028 

1 From 0 012 to 

— 

. to 0‘i in.; average 

1 012 m.; aver- 


1 0 056 in. 

age, 0 045 in. 


I 


The above figures show that the yield of pulp from the 
fibre, caleulated on the dried material, is slightly below that 
for esparto grass similarly treated, whilst the yield from 
the whole petiole is very low. 

BoRASSUS FLARELLIFER Lf.AVES FROM MOZAMBIQUE 

The sample of the leaves of Borassiis, flabellifer whieh is 
the subject of this report was received at the Imperial 
Institute in February 1908. 

This sample consisted of sword-shaped leaves .4 to U in. 
broad and varying in length from 19 to 36 in. The leaves 
possessed very good strength, but were somewhat brittle 
and easily split longitudinally into strips. 

The leaves were examined at the Imperial Institute 
in order to ascertain their suitability for use as a paper¬ 
making material. 

Chemical examination gave the following resuFs : 


Pgr cent 

Moisture.10*3 

Ash (on dry material). 4 ‘i 

Cellulose (on material as received) . . . 43 0 

Cellulose (on dry material).48 0 


The ultimate fibres were mostly about 3 mm. (o'13 in.) 
in length, but varied between 0 3 mm. and 6 3 mm. (0 012 in. 
to 0'25 in). 
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The yield of cellulose may be regarded as satisfactory 
and the ultimate fibres as of good length for paper-making. 

Bromelia Leaves from Brazil 

This material was received from H.M. Consul at Rio 
de Janeiro in February 1910. The plant from which these 
leaves were derived is known locally as “ Gravata de 
Rede,” and it is said to grow abundantly in the State of Rio 
de Janeiro. 

The identity of the plant is not certain, but from 
specimens forwarded subsequently to the Imperial Institute 
from Rio de Janeiro it appears to be closely allied to, if not 
identical with, Rromcha fastuosa, Lindl. 

The consignment consisted of 16 sacks of Bromelia 
leaves, which were in a very mouldy condition. The leaves 
were long, thin and narrow, and bore very sharp, %urvcd, 
thorny spines on the margins. 

A sample of the least mouldy- portion of the consignment 
was examined with the following results, compared with 
the corresponding figures for Algerian esparto grass from 
Oran : 


Present sample of Algerian Esparto 
Bromelia leaves. Crrass Irom Oran. 


Ptr cent. Ptr cent 

Moisture (on drying at ioo° to no'" C.) • I4 3 8 8 

Ash (calculated on dried material) . . 72 30 

Unbleached pulp (dried a( 100° (o 110° C ) : 

Calculated on material as received 18 (approx.) 29 5 

Calculated on dried material . . 21 (approx.) 32 3 


Length of ultimate fibres 


I From 001 to From 0012 to 
j O’I in.; average o 12 in.; average 
0035 in. ' 0*045 in. 


A sample of the leaves was submitted to a large firm 
of paper-makers, who examined the material and reported 
that they did not consider it very suitable for the manu¬ 
facture of paper. 

Esparto grass of the quality used for the above 
comparison was worth about £i per ton in the United 
Kingdom at that time (June 1910), and if the Bromelia 
leaves were saleable they would realise a somewhat lower 
price. 
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General Remarks 

It is clear from the evidence presented in these reports 
that the various fibrous materials described are all capable 
of conversion into pulp suitable for the manufacture of 
paper, although in some cases actual trials in a paper-mill 
would be required to ascertain whether they could be 
utilised to advantage on a commercial scale. The raw 
materials would probably not realise more than about £1 
per ton in the United Kingdom, and it is therefore very 
unlikely that they could be profitably exported, especially 
in view of their bulky nature. For this reason, in con¬ 
junction with the fact that they furnish somewhat small 
yields of pulp, it was suggested that the best way to deal 
with these fibrous products would be either to convert the 
raw material into “half-stuff” and ship the tatter, or 
to employ it locally for the manufacture of paper. 


FIBRE OF IICNA SINENSIS FROM NORTHERN 

NIGERIA 

The fibre of Figna sinensis is used by natives in parts 
of Northern Nigeria for making fishing-nets, as it is said 
to be only slightly affected by water. 

Specimens of the plant were received from Northern 
Nigeria, under the name of “ Yawa,” during 191J. 

On examining the fruiting stems of the plant it was 
found that they contained a strong bast fibre, which might 
possibly serve as a substitute for liemp. The stems are 
rather short, and are not straight, but there is little doubt 
that if the fibre could be obtained in a suitable condition 
by the processes of retting, breaking, and scutching as 
practised in the case of flax and hemp (see this Bulletin, 
1911, 9 , 373), it would be saleable in Europe, Owing, 
however, to the shortness of the fibre, the prices realised 
would probably be too low to be remunerative. 

The ordinary leaf-bearing stems of the plant are not 
suitable for the extraction of fibre for the European market, 
on account of the occurrence of numerous nodes, and 
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hence only the stalks bearing flowers or fruit could be 
used. 

A sample of the fibre of Vigna sinensis produced at 
Katcha, Northern Nigeria, was also received. 

The specimen, which was described as “ Binni ” fibre, 
consisted of dry, harsh, coarse brown fibre of grass-like 
appearance, and deficient in lustre and elasticity. It had 
been fairly well cleaned, but contained occasional fragments 
of wood and pith. 

The sample was too small for chemical examination. 

The fibre was of good strength, and had a length of 
staple of from 2 to 3 ft. It was too short to be of much 
commercial value for rope-making, and would not be very 
readily saleable. It was submitted for valuation to com¬ 
mercial experts, who stated that it would probably be worth 
from ^13 to ;i£'i 4 per ton, with “ fair current" Manilik hemp 
at £20 5s. per ton (July 1911). 


RUBBER FROM CEYLON 
Para Rubber 

In connection with the experiments which are being con¬ 
ducted in Ceylon to determine the most suitable methods of 
tapping Para rubber trees (see this Bulletin, 1911, 9 , 406; 
1912,10 , 495), a number of specimens of Para rubber pre¬ 
pared by different methods at the Experiment Station at 
Peradeniya have been received recently at the Imperial 
Institute for examination. These specimens were obtained 
in the course of tapping experiments to determine the 
relative value of excision and incision methods, the tapping 
being performed (i) by the knife only (excision), (2) by 
the pricker only (incision), and (3) by a combined method 
using both knife and pricker. The results of the chemical 
examination of the rubber obtained in the experiments is 
given in the following account: 

Series I 

No. I. —Para crepe obtained by using knife only; V and 
half-spiral cuts. 
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This was light brown, thin crepe rubber, which exhibited 
good elasticity and tenacity. 

No. 2.—Para crepe obtained by V and half-spiral cuts 
with Bowman-North way knife and pricker. 

This sample consisted of thin crepe rubber varying in 
colour from light to dark brown. The rubber exhibited 
very good elasticity and tenacity. 

No-i .—Para crepe obtained by vertical cuts and Bamber’s 
pricker. 

This was dark brown, thin crepe rubber, which was 
apparently not quite so strong as the two preceding 
.specimens. 

These three samples were analysed with the following 
results: 



No. 1. 

No. a. 

No. 3. 


Ptr ant. 

Per cent. 

Per cent. 

Loss on washing (moisture ami impurities) 

04 

0*4 

0*9 

Composition of dry, washed rubber ; j 

Caoutchouc.. 

94 0 

94*0 

927 

Resin.. 

2*6 

27 

3*1 

Protein.1 

3*0 

28 

37 

Ash.1 

0*4 j 

0*5 

05 

Value per lb. in London with fine hard Para 
at 4J. id. per lb. 

4 J. 6 d. 

4 J. 6 d. 

4 J. 3 </. 


Specimens Nos. i and 2 were practically identical in 
composition, each containing 94 0 per cent, of caoutchouc, 
and were of very good quality. Both were obtained by 
making V and half-spiral incisions, but in No. i the knife 
was alone used, whilst in No. 2 the Bowman-Northway 
knife and pricker were employed. Specimen No. 3, which 
was obtained by making vertical cuts and using Bamber’s 
pricker, was slightly inferior in composition to the other 
two specimens, since it contained a little more resin 
and protein, and consequent!}' less caoutchouc (927 per 
cent.). 

All the samples, especially No. 3 prepared by 
making vertical cuts, were rather dark in colour for plan¬ 
tation cr6pe. 
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Series II 


No, 4.—Rubber biscuits from trees tapped with knife 
only. 

These were thin, light-coloured biscuits, clean and well 
prepared, but showing white surface marks. The elasticity 
and tenacity of the rubber were very good. 

No, 5.—Rubber biscuits from trees tapped with Bamber 
pricker. 

Thin, light brown biscuits, clean and w’ell prepared ; 
a few of the biscuits showed white surface marks. The 
physical properties of the rubber were very satisfactory. 

The composition of samples Nos. 4 and 5 is shown in 
the following table : 


Loss on washing (moisture and impurities) 
Composition of dry, washed rubber : 

Caoutchouc ...... 

Resin ....... 

Protein ...... 

Ash. 


No. 4 . 

No. 5. 

Ptr ctnt. 

cem 

r8 

1 0 

91 '() 

92 'I 

4'i 

3*3 

3 ^ 

3*9 

07 

07 


These two samples were valued at about 45. iid. per lb. 
in London with fine hard Para at 45. 8r/. per lb. 

The amounts of resin and protein in the two specimens 
were a little high, and the percentage of caoutchouc was 
correspondingly reduced. The rubbers were, however, 
of good quality, their physical properties being very 
satisfactory. 

In this case the rubber obtained by means of the Bamber 
pricker was slightly superior in composition to that obtained 
by the use of the knife only. 

MaNIHOT DICHOTOMA RuBBER 

In 1906 several new rubber-yielding species of Manihot 
{M. dichotoma, M, heptaphylla^ and M. pianhycnsis) were 
discovered in Brazil, and were stated to be superior to 
M, Glaziovii^ the well-known Ceara rubber tree, as sources 
of commercial rubber. In consequence of this statement 
the new species of Manihot have been grown experi¬ 
mentally in a number of countries for comparison with the 
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Ceara tree, and the results in many cases have been pro¬ 
mising, although it is too early yet to express any definite 
opinion regarding the value and suitability of the trees for 
plantation purposes. In Ceylon M. dichotoma is stated to 
thrive better than the Ceara tree, and recently a number 
of the trees of this species growing at the Experiment 
Station, Peradeniya, were tapped for the first time. The 
rubber obtained was forwarded to the Imperial Institute, 
and the results of its examination will be of general 
interest. 

The sample consisted of four pieces of dark brown thick 
cr6pe rubber. Two of the pieces exhibited fairly good 


physical properties, but the other two 

were soft, sticky, 

and very weak. 


The rubber was analysed with the 

following results. 

expressed on the material as received ; 



Per cent. 

Moisture. 

. 05 

Caoutchouc. 

. 846 

Resin ...... 

. 49 

Protein. 

• 57 

Insoluble matter .... 

. 4’3 

Ash. 

29 


Rubber represented by the tw’o best pieces of this 
sample would probably realise about 4s. per lb. in London 
with fine hard Para at 4s. ^d. per lb. The poor physical 
properties of the other two pieces of rubber would 
seriously reduce their market value. 

In composition the rubber was of very fair quality, 
although the percentages of protein, insoluble matter, and 
ash were rather high. The insoluble matter consisted of 
fine particles distributed through the sample, and, owing to 
the soft character of the rubber, it was found impossible 
to eliminate the impurity by washing. 

No information was supplied as to the age of the 
trees which furnished the rubber, but there is no doubt 
that they were young trees. The physical properties of 
the rubber may improve as the trees increase in age. 


a6 
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FUNTUMIA RUBBER FROM THE GOLD COAST 

The results of the examination at the Imperial Institute of 
samples of Funtumia rubber from the Gold Coast, prepared 
by coagulating the latex by boiling or by exposure to the 
atmosphere, have already been published in this Bulletin 
(1907, 5 , 250; 1910, 8, 261). 

Two other specimens of this rubber have been received 
recently at the Imperial Institute from the Gold Coast, one 
of which was prepared by the addition of formol to the 
latex, whilst the other represented an attempt on the part 
of natives to prepare the rubber in biscuit form instead of 
in lump. 

The results of the examination and commercial value of 
these two samples are given below : 

No. I. —Biscuit rubber prepared by adding i per cent, 
of formol to the pure latex. The biscuits were very dark 
in colour, rough on the surface, and of dull appearance. 
The rubber was clean, in good condition, and satisfactory 
in physical properties. 

The rubber was analysed with the following results: 


P«r cmt. 

Loss on washing (moisture and impurities) , . 3*3 

Composition of dry, washed rubber : 

Caoutchouc.79*5 

Resin.10*5 

Protein.9*3 

Ash.07 


The material was valued at 6s. lod. to ys. per lb. in 
London with fine hard Para quoted at 6s. i id. per lb. and 
fine plantation Para at 6s. iid. to ys. lod. per lb. (March 
1911). 

In chemical composition this specimen of Funtumia 
rubber was not quite so satisfactory as some of the previous 
samples of Funtumia rubber from the Gold Coast. The 
percentage of resin was a little higher and that of protein 
much higher than in a sample of Funtumia biscuit rubber 
examined at the Imperial Institute in 1910 (see this 
Bulletin, 1910, 8, 261). The rubber was, however, of good 
quality, and consignments of similar character would be 
readily saleable. 
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No. 2.—This was a small consignment of rubber pre¬ 
pared in “ biscuit " form by natives. The biscuits had not 
been thoroughly dried before shipment, and the rubber 
consequently arrived in bad condition, being wet and 
mouldy. On drying thoroughly in the air it lost ii per 
cent, of moisture expressed on the weight of rubber 
received. 

The dried biscuits were of very indifferent appearance, 
being rough, dark coloured, badly marked, and affected by 
mould. The elasticity and tenacity of the rubber were, 
however, good. 

A chemical examination of the dry, washed rubber gave 
the following results: 

Per cent. 


Caoutchouc . . . . 

. 876 

Resin. 

• 99 

Protein. 

2*2 

Ash. 

. 03 


The rubber was therefore satisfactory in composition, 
although the percentage of resin was a little high. The 
appearance of the rubber was considerably improved by 
washing, the crepe being light brown and exhibiting good 
physical properties. 

The consignment, after drying, was sold by auction in 
London and realised 3s. 6 d. per lb. with fine hard Para at 
4s. gd. per lb., and Gold Coast lump at is. Sc/, to is. iid. 
per lb. (November 1911). 

The result of the sale must be considered satisfactory 
in view of the bad condition of the rubber on arrival and 
the fact that it was only a small lot. An increased 
price would be obtained for carefully prepared biscuits, 
thoroughly dried before despatch so as to avoid deteriora¬ 
tion during transit. 


CHIMEYA RUBBER FROM NORTH-WESTERN 
RHODESIA 

A SAMPLE of native rubber from North-Western Rhodesia, 
described as “Chimeya” rubber, was received recently at 
the Imperial Institute for examination. No information 
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was supplied regarding the botanical source of this rubber, 
which, however, is believed to be derived from a vine, and 
herbarium specimens of the plant have accordingly been 
requested for determination. 

The material consisted of four cylindrical rolls, about 
9 in. long and f in. in diameter, composed of scrap rubber, 
which included a considerable amount of vegetable impurity. 
The rubber was reddish-brown, in excellent condition, and 
its physical properties were very satisfactory. 

An analysis of the rubber gave the following results: 

Ptr cttit. 

Loss on washing (moisture and impurities) . .13*2 

Composition of dry, washed rubber: 


Caoutchouc.91*5 

Resin.6*6 

Protein.0*6 

Ash.<1^3 


The material was valued at 4s. gd. to 55. per lb. with 
fine hard Para quoted at 6s. i id. per lb. 

The analysis of the dry washed rubber showed it to be 
of very good quality, as it contained pi's per cent, of caout¬ 
chouc and small amounts of resin and protein; the per¬ 
centage of protein was exceptionally low, but the amount of 
ash was rather high. The considerable loss on washing 
was due to the large quantity of vegetable matter present, 
which, however, could be reduced by more care in collection. 


RUBBER FROM PAPUA 

The chief rubber-yielding plants indigenous to Papua are 
Ficus Rigo, F. M. Bailey, and a species of vine, the identity 
of which has not been definitely recorded. 

F. Rigo is a tree which is chiefly found in the Rigo 
District, where it is known by the natives as “ Maki.” It 
furnishes rubber of good quality, which is collected by 
the natives for export. Experimental plantations of the 
trees have been formed in the island. 

The rubber yielded by the vine is also of very fair 
quality. 
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3*7 

The following account gives the results of the examina¬ 
tion at the Imperial Institute of specimens of Ficus and 
vine rubber from Papua. 

No. I. —“ Indigenous tree rubber {F. Riga) from Central 
Division.” Irregular lumps ot rubber, which were slightly 
sticky externally in places. The rubber was clean, and 
varied in colour from light to dark brown; it exhibited 
good elasticity and tenacity. 

An analysis of the rubber gave the following results: 


Ptr cent. 

Loss on washing (moisture and impurities) . . 3-6 

Composition of dry, washed rubber ; 

Caoutchouc.9ri 

Resin.49 

Protein.3*1 

Ash.0*9 


The probable value of this rubber in London would be 
about 3s. lod. per lb. with fine hard Para at 45. lod. per lb. 

The sample was very satisfactory in chemical com¬ 
position and in physical properties, and, if free from 
stickiness, the rubber would realise a higher price than 
that quoted above. 

No. 2.—“ Indigenous vine rubber from the North-East 
Coast.” Irregular balls of brown rubber, sticky externally 
and moist within; a considerable amount of impurity in the 
form of pieces of bark, etc., was present. The rubber, 
except the sticky portions on the outside of the balls, 
exhibited good elasticity and tenacity. 

The material was analysed with the following results : 


Per cent. 

Loss on washing (moisture and impurities) . .12-4 

Composition of dry, washed rubber: 

C-ioutchouc.868 

Resin . . . ..II 

Protein.i‘4 

Ash.07 


The commercial value of this rubber is greatly de¬ 
preciated by the stickiness of the balls. If in good 
condition, rubber of similar composition would probably 
realise about 3a. 6 d. per lb. in London with fine hard Para 
at 4s. lod. per lb. 
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This rubber was of very fair quality, although the per¬ 
centage of resin was a little high. The amount of impurity 
present (fragments of bark, etc.) could be considerably 
reduced by more careful collection. 

The principal defect of the rubber was its stickiness, 
which was probably caused by overheating during pre¬ 
paration or in transit, or by exposure to the sun. 

The botanical source of this rubber was not stated, and 
herbarium specimens of the plant yielding it have been 
requested for identification. 


RUBBER OF HEVEA CONFUSA FROM BRITISH 

GUIANA 

Hevea BRASiLiENsis, the Para rubber tree, is not indigenous 
to British Guiana, but it has been introduced for plantation 
purposes and promises to do well in the Colony. Several 
other species of Hevea are, however, indigenous to British 
Guiana, and of these the most widely distributed is H. con- 
fusa (“Hattie” or “Sibi”). This is a large tree which 
can be distinguished from H. brasiliensis by its bark being 
perfectly smooth except for the presence of irregularly 
scattered, minute “ prickles,” whilst that of the Para 
rubber tree shows distinct longitudinal grooves. The 
rubber furnished by H. confusa is weak and has hitherto 
been regarded as of little or no commercial value, but the 
present sample, received in July 1911, although deficient in 
elasticity and tenacity, was of very satisfactory composition 
and there is no doubt that it would be saleable. The 
yield of rubber from individual trees is said to be small, 
and from the results of tapping experiments on cultivated 
trees in British Guiana, Jamaica, and Java, it appears that 
the yields are no greater under cultivation than under 
forest conditions; twenty-year-old trees at Buitenzorg, 
Java, with a girth of from 39 in. to 5oJ in. at 3 ft. 4 in. from 
the ground, were tapped in 1910 and yielded only o‘3S oz. 
of dry rubber per tree, while eight years previously the 
yield was only o‘o8 oz. 
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The sample now under report consisted of biscuits of 
very dark rubber, clean, well prepared, and in good 
condition. The rubber was deficient in physical properties, 
being soft and tearing readily when stretched. 

It gave the following results on analysis : 


Per cent. 

Loss on washing (moisture and impurities) . . 1*4 

Composition of dry, washed rubber; 

Caoutchouc.923 

Resin.r8 

Protein.49 

Ash.ro 


The rubber was valued at about 4s. per lb. in London 
with fine hard Para at 45. ^d. per lb. 

This sample of the rubber of H. confitsa was very satis¬ 
factory in composition, the dry material containing 92 3 per 
cent, of caoutchouc and only r8 per cent, of resin ; not¬ 
withstanding this it was very deficient in elasticity and 
tenacity. 

It is impossible at present to assign a definite reason for 
the poor physical characters of this rubber. The defect may 
be due to the fact that the rubber was obtained from young 
trees, and if so it may be found that the product from 
older trees will be much more satisfactory in physical 
properties. If, however, the rubber was prepared from 
mature trees, further investigation will be necessary to 
determine the reason of the weakness, which may be due to 
the method of preparation employed or possibly to the 
character of the caoutchouc furnished by this species of 
Hevea. 


MAIZE FROM THE SUDAN 

Two samples of maize from the Sudan were received for 
examination in March 1911. The maize was of the “ White 
Dent ” variety, and was stated to have been grown experi¬ 
mentally as a rain crop on riverain land near Saoleil, on the 
Upper Nile. The material received consisted of a sample 
of grain and thirty-nine ears. 
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1. Grain .—This was in good condition, and was clean 
and free from dirt. The kernels, though small, were fairly 
plump, and had on the whole a good, flat, wedge-shaped 
form. The weight of loo kernels was 34'8 grams. The 
colour varied somewhat, there being a tendency to 
yellowness. On the average, out of loo kernels, 90 were 
a fairly good white, and 10 had a more or less pro¬ 
nounced yellow tint. Of these latter, about 3 would be 
considered “ Yellow’’corn. Purple-splashed kernels were 
present, but only to an extent of less than i in 300. Of 
the 90 white kernels, 68 were of fairly uniform size and 
shape, whilst 22 were smaller and irregular. 

According to the South African Government grading 
standards for white maize, grade I. must contain 99 per 
cent., and grade II. 95 per cent, of white kernels. 

The maize was entirely free from weevils, but signs 
of beetle attack were present to a very slight extent. The 
sample contained 9 8 per cent, of moisture. 

2. Ears .—Of the 39 ears composing this sample, 3 were 
broken, and in a few other cases kernels were missing from 
the butts, but otherwise the ears were in good condition, 
sound, clean, and dry. 

On the whole the ears were of good shape, being 
cylindrical with an abrupt tip, but a few ears tapered too 
rapidly towards the tip, and some instances of protruding, 
uncovered tips were noticed. The butts which were intact 
were well formed. 

The ears were of medium length and circumference, 
their dimensions being as follows : 



Length. 

Circumference. 

Weight. 


Jnchis. 

Inchts. 

Grams. 

Maximum 

• 9 l 

7 j 

395 

Minimum 

78 

6 

241 

Mean of 39 ears 

. 8} 

6§ 

308*8 


The rows of kernels were straight and uniform in 
25 ears, and more or less irregular in the remaining 
14. Six ears were decidedly poor as regards uniformity 
of grain. The number of vertical rows of kernels in an 
ear varied between 12 and 20, thus: 
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From 14 to 20 rows is considered satisfactory for this 
type of maize. 

The kernels in these ears fitted together very snugly. 
The space between the rows, both at the crowns of 
the kernels and at the cob, was satisfactory on the 
whole. 

Six representative ears were shelled, and the kernels 
mixed for examination. The kernels had a good flat wedge- 
shape and were of medium size, being somewhat larger 
than the kernels in the sample of grain, 100 kernels 
weighing 407 grams, against 34'8 grams in the case of 
the grain sample. 

The kernels were plump and well matured. They 
were of better appearance than the kernels in the sample 
of grain, and were more uniform in size and shape. The 
colour was also better, the kernels obtained by shelling 
the 6 ears containing only 1 purple-splashed kernel and 
3 yellow-tinted kernels per 100. As regards the occurrence 
of purple-splashed kernels, it may be mentioned that the 
sample contained many ears free from this fault, but most 
of the ears contained a few, whilst one ear contained as 
many as 50, and another 30. Two of the ears showed 
many yellowish kernels. 

The sample contained 5 ears having red cobs. 

The proportion of cob to corn was determined. In 
the heaviest ear the kernels formed 83'8 per cent, and 
in the smallest ear 87*8 per cent, of the total v> eight; in 
an average ear the percentage of corn was 857. The 
standard for this type of maize is about 85'6 per cent. 

No signs of weevils could be detected in the sample, 
but a few kernels were found which had been very 
slightly attacked bj' a beetle. 

The results of analysis of maize, similar to that under 
report, at the Wellcome Research Laboratories, Khartoum, 
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are given in the following table, together with corre¬ 
sponding figures for other maize: 







Nitrogen- 



Moisture. 

Ether 

extract. 

Protein. 

Crude 

fibre. 

free ex¬ 
tract (by 
difference). 

Ash. 


Ptr cent. 

Ptr ant. 

Per ant. 

Per ant* 

Per cent. 

Per eent. 

Sudan maize grown 
near Saoleil 

South African 

6'08 

5*30 

1050 

1-28 

7556 

1*28 


“Hickory King*’ 
Average of 6 samples 

676 

4*24 

9*44 

1-68 

76-64 

124 

of South African 
Dent ** maize 
(white and yellow) 

6*97 

4‘53 

9*42 

1-94 

75-87 

1-27 

Average of 3 samples 






of South African 
“ Flint ” maize . 

740 

5-25 

10*89 

187 

7»-74 

185 

North American 






maize (mixed) 

* 2*55 

4*37 

10-62 

1-50 

6971 

1-25 

River Plate maize . 

13 55 ! 

507 

10-12 

M 3 

61-88 

1-25 


It will be seen that the Sudan maize analysed at 
Khartoum compares very favourably with the South 
African " Hickory King,” one of the best-known White 
Dents, and surpasses it in the percentage of protein 
present. The percentage of oil (ether extract) is high 
for a " Dent ” maize, the normal amount being about 
4'4 per cent. Like South African maize, the Sudan product 
has the advantage over North and South American maize 
of being much drier, and consequently better suited for 
transport. 

Commercial Valuation 

The maize was submitted to commercial experts in 
Liverpool and London. The Liverpool firm reported 
that the sample was of good, large, merchantable quality, 
though hardly as mellow as either South African or West 
African white maize. They stated that white maize was 
scarce at the time of writing, and the selling value would 
be about 5s. 2cl. per cental (100 lb.). 

The experts in London considered that there would 
be a good demand for this maize, and that its value would 
be about 24s, to 245, 6 d, per 480 lb. G^ly 1910- 
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Remarks 

The healthy appearance of the kernels in these samples 
of Sudan maize, and the uniformity in size and shape 
of the grain on the ears, indicate well-grown corn. The 
cases of protruding tips, however, denote irregularity in 
development, whilst the occasional red cobs and yellow 
and purple kernels are indications of cross-breeding, and 
require attention. 

These faults may be remedied by careful selection of 
seed. The ears selected for seed corn should contain no 
purple or yellow kernels, and the cob should be white. 
The ears should be cylindrical in shape, with a well-filled 
butt and a well-developed and thoroughly covered tip. 
The rows of kernels should be straight and parallel from 
tip to butt, and the kernels should be uniform in colour, 
size, and shape, and fit snugly. It is important that only 
the whitest kernels be planted, and, in order to prevent 
cross-breeding, no maize of a different variety should be 
planted in the near vicinity. 

For general information regarding the selection and 
the cultivation and marketing of maize, see this Bulletin 
(1908,6,268; 1910,8,286; 1911,9,154). 


BEANS FROM SOUTHERN NIGERIA 

The following samples of beans were received from 
Southern Nigeria in 1910. It will be seen that they 
were all of promising quality for export, but further 
enquiry shows that at present the supply is not sufficient 
to meet the demand in Southern Nigeria itself. It is 
considered desirable to put these analyses and valuations 
on record, however, in order to draw attention to the 
fact that beans of excellent quality can be grown in 
Southern Nigeria, and that it might be well to encourage 
the production of these materials in West Africa generally. 
There is a practically unlimited market for beans of good 
quality in Europe, and the cultivation of these leguminous 
crops in West Africa is desirable with a view to enriching 
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the soil in nitrogen. Usually only white or cream- 
coloured dry beans in the best condition can be sold in 
the United Kingdom as a human foodstuff, all dry, coloured 
beans being used for feeding animals. 

The botanical sources of these beans are not known. 
According to “Useful Plants of Nigeria’’ {Kew Bulletin, 
Additional Series, ix. Part II. p. 225) “ Owege Fufu” is 
a native name for Phaseolus lunatus, but the same native 
name is of course sometimes applied to different plants. If 
these beans are derived from P. lunatus it is interesting 
to notice that this sample, which consisted of large white 
beans, yielded no prussic acid, so that in this respect it 
resembles the beans of this species produced in Mada¬ 
gascar and South America, and differs from the coloured 
P. lunatus beans grown in Java and elsewhere, which 
yield prussic acid often in poisonous quantittes (this 
Bulletin, 1908, 6 , 210). 

" Sese Ere.” —The beans varied in colour from a pale 
grey, with irregularly shaped bright brown spots, to a 
uniform dark brown. Some beans of pale cream colour 
were present. A few of the beans in this sample were 
weevilled. 

“ Owuga.” —Beans of medium size, and varying in colour 
from pale pinkish brown to bright deep brown. The sample 
was free from weevils. 

“ Sese.” —Small rounded, oval beans, varying in colour 
from very pale brown to bright grey. A few of the 
beans were shrivelled. The sample was nearly free from 
weevils. 

“ Owuga Pupa” —Beans of medium size and uniform 
dark purplish brown colour. A few of the beans were 
shrivelled. The sample was free from weevils. 

“ Owege Fufu!' —Large flat “ white ” beans of dull cream 
colour, in good, plump condition. The sample was free 
from weevils. 

Unnamed. —Small, almost quadrangular beans of nearly 
uniform dull brown colour. The sample was slightly 
weevilled. 

The six samples of beans were analysed with the follow¬ 
ing results: 
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Sese Ere. 

OwUgtL. 

Sese. 

Owuga 

Pupa. 

Owege 

Fufu. 

Unnamed. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture 

13*04 

12*26 

12*82 

13-08 

11*80 

11-38 

Crude proteins 

26*50 

22*31 

18-55 

22*22 

24*06 

26*07 

Fat . . . 

0*74 

0*68 

206 

0*72 

0*70 

1*32 

Starch, etc. . 

53*74 

58-39 

61*19 

57*88 

57*92 

53-67 

Fibre 

3*12 

3-72 

3*42 

3*40 

2*84 

4-70 

Ash 

2*86 

2*64 

1*96 

2*70 

2*68 

2-86 

Nutrient ratio' 

I : 2*1 

I 12*6 

1:3-6 

1 

1 I *. 2*7 

I : 2*4 

I : 2*2 

Food units ® . 

122 

116 

112-75 

1*5*25 

120 

122 


' The ratio between the percentage of crude proteins and the sum of the percentages 
of starch and fat^ the latter being first converted into its starch equivalent. 

* The total obtained by adding the percentage of starch to 2*5 times the sum of the 
percentages of fat and crude proteins. 


None of the beans contained alkaloids or cyanogenetic 
glucosides. 

Remarks 

The beans represented by the six samples under report 
would be sold in the United Kingdon for cattle-feeding, 
with the exception of the “ owege fufu ” beans (sample 
No. s), which are white and suitable for human food. The 
present value in this country of beans suitable for feeding 
stuffs is about 245. per quarter of 504 lb., and “ white" 
beans suitable for human food are worth from £10 to 
;^’24 per ton, depending on colour, size, and quality. 


TEA FROM SOUTHERN NIGERIA 

Two samples of tea, grown and cured at the Agricultural 
Station at Onitsha, Southern Nigeria, were received for 
examination in January 1912. 

Sample i consisted of black leaves, which w rc in good 
condition and practically free from powdered leaf. 

Sample 2 was not so dark as No. i, and contained many 
light-coloured leaves, as well as a number of broken leaves 
and a slight amount of powdered leaf. 

The results of the chemical examination are given in 
the following table, together with the corresponding figures 
recorded for Indian and Chinese teas examined at the 
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Imperial Institute. The percentages are calculated on 
material dried at ioo®C. 



Moisture. 

Ash. 

Extractive 

matter. 

Caffeine. 

Tannin.” 


Ptr ant. 

Pit cent. 

— 

Per ant. 

Ptr ant. 

Ptr ant. 

Southern Nigerian teas: 






No. I . 

67 

5-8 

37‘6 

4*1 

13*2 

No. 2 . 

6*6 

57 

421 

4*1 

17*2 

Indian teas (13 samples): 




Maximum . 

7-8 

6*9 

35 2 

4*1 

in 

Minimum . 

6*4 

5*4 

1 27-4 

3*6 

6*9 

Average 

7*1 

6-0 

3»7 

3*8 

9’2 

Giinese teas (8 samples) : 






Maximum . 

9*2 

8*2 

27-2 

37 

9*3 

Minimum . 

7*1 

6'o 

10*0 

26 

3*3 

Average 

8*2 

6*8 

24*3 

3*0 

5*2 


From the above figures it will be seen that these 
samples of tea from Southern Nigeria show a general 
resemblance in composition to the Indian teas, But that 
they contain unusually high percentages of extractive 
matter, caffeine, and “ tannin." 

On the whole, these Southern Nigerian teas are of very 
promising character. They have been carefully fired, but 
not quite sufficiently fermented, and in consequence they 
yield liquors of a pale and greenish colour, this being 
particularly noticeable in the case of No. 2. 

4 

Commercial Valuation 

The samples were submitted to brokers, who reported 
on them as follows: 

"No. I.— This sample consists of blackish, slightly un¬ 
even leaf; it yields a liquor of good strength and light 
but somewhat greenish colour. Value about gd. to g\d. 
per lb. in London. 

“ No. 2.—This is a greyish, curly, well-twisted Flowery 
Orange Pekoe leaf, with some white tip. It yields a liquor 
of a more greenish colour than that given by sample No. i, 
but of finer quality and flavour. Value about \od. to \o\d. 
per lb. in London ” (May 1912). 
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COFFEE FROM THE UGANDA AND EAST 
AFRICA PROTECTORATES 

Uganda 

Three samples of plantation coffee were received at the 
Imperial Institute from Uganda in November 1911. They 
were stated to have been prepared at Nsambya, and to 
represent qualities of coffee which will be exported on a 
considerable scale in the near future. 

The samples were as follows ; 

(1) Clean berries, not very uniform in size. The sample 
contained about 14 per cent, of broken, shrivelled, and 
defective berries. 

(2) This sample resembled No. i, but was chiefly 
composed of larger berries. The proportion of shrivelled, 
defective, and broken berries was about 23 per cent. 

(3) This sample resembled No. 2, but was more uniform 
in size ; the proportion of defective berries was about 7 
per cent. 

Commercial Valuation 

The samples were submitted to brokers, who described 
them as follows: 

No. I. Peaberry, dull grey and faded. Mixed, broken, 
and defective; worth about 72s. per cwt. 

No. 2. Medium and small. Mixed, broken, and defec¬ 
tive ; worth about 705. per cwt. 

No. 3. Also medium, but rather more even; worth about 
7 IS. to 72s. per cwt. 

The brokers added the following observations and 
recommendations: 

(1) The samples represent a dull, very grey and faded 
coffee, this condition being caused presumably by leaving the 
beans exposed, and not thoroughly preparing and drying 
them before husking. There is no doubt that the coffee 
was too damp and soft when passed through the mill. 

(2) The grading of the samples is unsatisfactory. 
Sample No. i contains flats and overgrown berries, which 
should be kept out if good prices are to be realised, and 
Nos. 2 and 3 contain much small and broken coffee. 

(3) Some berries appear to have been nipped and 
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bruised by the pulper. Care should be taken to see that 
the pulper works smoothly, and that it is not fed too fast. 

(4) After washing carefully and skimming off and 
separating the floatings, the coffee should be thoroughly 
dried as quickly as possible before being put through the 
husking machine. 

(5) When the coffee is put through the sizer, each size 
should be kept separate, no matter hdw small the quantity. 

(6) A bright, fresh, green, and well and evenly sized 
coffee is required for the London market, similar in 
appearance to the Central American coffees which are 
at present in favour and realise from 775. to 85s. per cwt. 
It may be added that Nyasaland coffees have recently 
been selling at 76s. to 82s. per cwt. for bold and peaberry 
grades. 

Remarks ^ 

It is clear that although these samples of coffee are of 
saleable and promising quality, they do not represent the 
highest quality which could be placed on the market from 
Nsambya. It may be possible next season to effect a 
considerable improvement in the preparation of the coffee. 

East Africa Protectorate 

A sample of indigenous, as distinct from plantation, 
coffee, from the East Africa Protectorate, was received at 
the Imperial Institute in December 1911. 

The beans were of fairly uniform size, and in good 
condition, except that a small proportion were broken. 
Their colour varied slightly, from a dull, dirty green to a 
faint brownish-green. The sample was practically free 
from dirt and extraneous matter. 

A portion of the sample, as received, was ground, and 
then analysed with the following results, compared with 
those obtained for a previous sample of “ native ” coffee 
from the East Africa Protectorate examined at the Imperial 
Institute (see this Bulletin, 1910, 8, 365). 

Pr0ient lample. Previous ssmple. 

P$r e»nt. Ptr e»nt. 

Moisture on drying at Icx3®C. , . 10*23 io*86 

Total alkaloid (caffeine) in undried 
beam. 


0*54 


0*49 
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The relative size and weight of the beans in the present 
and previous samples were as follows; 


Number of beans required to fill a 
50 cc. measure . , . . 

Weight of ditto. 

Average weight of a single bean 


Present sample. 

508 

32-5 grams. 
0-064 .. 


Previous sample. 

415 

32*8 grams. 
0-079 „ 


The above results show that the beans in the present 
sample were a little smaller and lighter than the “ native ” 
beans previously examined at the Imperial Institute, but 
that they were slightly richer in caffeine. 


Commercial Valuation 

The coffee was submitted for valuation to two firms of 
brokers, with the following results: 

(i) This firm stated that the sample represented a fair 
quality of coffee which would be very suitable for the 
English market-, the beans were, however, rather small, 
and larger beans would realise proportionately higher 
prices. They valued the coffee at about 68s. per cwt. in 
London (April 1912), and considered that it would meet 
with a ready sale if placed on the market. 

(2) The second firm described the sample as a very 
small and pale native coffee, apparently immature, and 
roughly prepared. In the condition of the sample they 
valued it at about 65s. to 66s. per cwt. in London (April 
1912), adding that if it were washed and well dried, and 
shipped in the parchment to be husked and sized in 
London, its value would be from los. to 12s. per cwt. 
higher. The brokers added that this description of coffee 
could be greatly improved by care and attention in pre¬ 
paration. 

This firm mentioned that they had recently .sold con¬ 
signments of coffee from German East Africa, shipped to 
London in the parchment, at prices ranging from 76s. to 
84s. 6rf. per cwt., while a consignment from Uganda which 
had been husked before shipment realised from 7ss. to 
79s. 6 d. per cwt. 

It is clear from the brokers’ reports that this native 
coffee from the East Africa Protectorate would be readily 
27 
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saleable in the United Kingdom. It is understood that the 
collection of this native coffee from wild trees in the 
Protectorate will probably not be remunerative, but as it 
is a hardy variety it is proposed to try cultivating it in 
districts that are unsuitable for ordinary “ plantation ” 
coffees. 

MINERALS FROM THE FALKLAND ISLANDS 

A SAMPLE of “ bitumen ” was received from the Falkland 
Islands in September 1909. 

It consisted of dull black, compact “ bitumen," having a 
specific gravity of roi. It was stated in the letter accom¬ 
panying the sample that there appear to be several out¬ 
crops of this material in different parts of the Falkland 
Islands. ^ 

The material ignited very easily, burning with a long, 
luminous, smoky flame, and leaving a reddish ash which 
contained a large proportion of silica. A proximate 
analysis of the sample gave the following results: 

Ptr ctnt. 


Volatile matter and moisture . . . 88 o 

Fixed carbon.8*3 

Ash.37 _ 

Calorific value.9,568 calories * 

Sulphur.ri2 per cent. 


‘ Om calorie is the amount oj heat required to raise the temperature of i gram oj 
water from 0° 1° Centigrade. 

The material was only very slightly soluble in chloro¬ 
form or turpentine oil, solvents which usually dissolve 
bitumen readily. 

When destructively distilled it yielded a large quantity 
of gas, which burnt with a long, luminous, very smoky 
flame. A small quantity of coke was left. 

When distilled at a lower temperature (about 500“ C.) 
the " bitumen" furnished a large quantity of oil, the 
yield of crude oil amounting to 75 per cent, by weight. 
The oil was dark greenish-brown and had a specific 
gravity of 0892 at i5’5° C. Its flash point was below 
40“ F., and it would therefore be unsuitable for use as 
a liquid fuel without further treatment. 
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The crude oil was submitted to fractional distillation 
in order to remove the constituents having a boiling 
point below 150° C. This fraction, known as "light 
petroleum,” began to distil at 48° C. and amounted to 
i5'3 per cent, by weight of the crude oil, or ii's per 
cent, by weight of the “bitumen.” It had practically 
no smell, only a slight colour, and a specific gravity at 
I5'5° C. of 0740. The bromine absorption was 90 per 
cent. 

The residue remaining after the removal of this light 
petroleum may be termed " fuel oil ” ; it had the following 
characters: 

Specific gravity at 15-5” C. (60® F.) . . 0*918 

Flash point (by Abel closed test) . . 74“ C. (165“ F.) 

Solidifying point.i®C. (34“F.) 

Calorific value.^0,551 calories 

Sulphur contained in the oil . . . 0*14 per cent. 

The yield of this “fuel oil” amounted to 63'5 per cent, 
by weight of the “ bitumen” distilled. 

The above figures indicate that the “ fuel oil ” would 
be quite suitable for use as a liquid fuel for ordinary 
purposes, although it does not quite satisfy the require¬ 
ments of the British Admiralty, which are that the oil 
should have a flash point of 200° F. and remain liquid 
at 32° F., and that it should be fairly free from sulphur. 

The alternative to marketing the " fuel oil ” would 
be to separate it into "kerosene" and “heavy oils” by 
fractional distillation, and to purify these by means of 
acid and alkali. This process is, however, likely to prove 
somewhat expensive, owing to the large amount of tarry 
matter produced and the consequent waste of acid. An 
experiment on a small scale gave a yield of kerosene 
(of boiling point 150° to 300° C.) amounting to 25 per 
cent, by weight of the “ bitumen,” or 39 3 per cent, by 
weight of the “ fuel oil.” The kerosene, which possessed 
a slightly greenish colour and a rather pronounced smell, 
had the following characters : 

Specific gravity at 15*5® C. (6o* F.) . . ,0 855 

Flash point (by Abel closed test) . . 70" C. (i 58* F.) 

Bromine absorption , , . , , 42 per cent. 
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The “ heavy oils" which distilled above 300° C. under 
reduced pressure amounted to 277 per cent, by weight 
of the “bitumen," or 43’6 per cent, by weight of the 
“ fuel oil.” The product was a dark green, fluorescent, 
semi-solid mass with a specific gravity of o'Sip. It 
solidified at 10° C. 

The loss on re-distilling the “fuel oil" in this way 
amounted to lyi per cent, by weight, but probably on 
a large scale the loss would be smaller. 

Conclusions 

This mineral is not a bitumen in the ordinary sense, 
since it is .nearly insoluble in the usual solvents. It 
resembles to some extent a number of natural products, 
such as albertite, which are related to the true Ijitumens 
or asphalts. Owing to its insolubility it could not be 
used for the preparation of varnishes, and since it is 
infusible it could not be employed, like true asphalt, as 
an insulating medium. The only uses that can be 
suggested for it are (i) as a fuel and (2) as a source 
of mineral oil. Its employment as a general fuel would, 
however, present considerable difficulty, as it burns very 
vigorously and with very long flames. In order to utilise 
it for steam-raising purposes special grates and appliances 
would probably be necessary. 

With reference to its utilisation as a source of mineral 
oil it may be mentioned that at one time albertite was 
mined in Canada on a considerable scale for the dis¬ 
tillation of burning oil, but this industry ceased to be 
remunerative with the discovery in Canada of petroleum. 
For use as a source of oil the mineral would have to 
be obtainable in large quantities, as otherwise it would 
not be worth while to instal distillation plant in the 
Falkland Islands or to export the material for treatment 
elsewhere. It would therefore appear necessary to have 
the deposits examined by a specialist, with a view to 
ascertaining the quantity likely to be available, before 
further action can be taken. 
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Iron Ore 

This sample, received in August 1907, consisted of 
massive siderite (spathic iron ore), which had a brownish, 
weathered exterior, but which looked quite black on 
freshly fractured surfaces. It was submitted to chemical 
examination with the following results: 


Ferrous oxide 

FeO . 

Per cent. 

■ 46-93 

Silica 

SiO, 

Per cent. 

. 430 

Ferric oxide 

FeA 

. 12-02 

Phosphoric acid 

P,Os 

. 0-30 

Alumina 

A 1 , 0 , 

i-i 6 

Carbon dioxide 

CO, 

. 2873 

Manganous oxide 

MnO. 

109 

Moisture and com- 


Lime 

CaO . 

090 

bined water 

H ,0 

. 3-02 

Titanium dioxide TiO.^ . 

. trace 

Organic matter 


0-96 

This ore 

would 

be of 

considerable 

value 

for the 


manufacture of iron if it were within easy distance of 
transport. 

Carbonate ores such as this are generally calcined before 
smelting, and after such treatment ore equal to the sample 
would contain the equivalent of 61'5 per cent, of iron. The 
amount of phosphorus present is rather high for the manu¬ 
facture of steel. 

In the condition in which it was received the ore would 
be worth from 125. to 135. per ton, or after calcination 165. 
to 17s. per ton (February 1908). 

Copper Ore 

This specimen, received in April 1911, consisted of a 
mixture of chrysocolla (h^'drated copper silicate) and 
hydrated copper carbonate. It was analysed with the 
following results ; 



Per cent. 

Copper oxide CuO. 

. 51-70 > 

Silica SiO^ , . . . . 

. 21-80 

Carbon dioxide CO,. 

. . 8-73 

Nickel oxide NiO. 

. . o-i8» 

Loss on ignition (including carbon dioxide) 

. . 240 


‘ EgutvaUnt to 41 *25 per cent, of metallic copper. 
* Equivalent to O' per cent, of metallic nickel. 


Ore represented by this sample would be worth about 
95. a ton, per unit per cent, of metallic copper present, 
provided the quantity of copper does not fall below lO per 
cent. (June 1911). 
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If ore of similar quality to the present sample is avail¬ 
able in large quantities, it will be valuable as a source of 
copper. Such material usually occurs as a surface altera¬ 
tion product, and may be taken as an indication that 
sulphide of copper occurs beneath the surface. The 
locality is worth examination for deposits of copper ore. 

Iron Sulphate (“ Copperas ") 

This specimen, received in April 1910, was stated to be 
found amongst the wood of the buried forest on West 
Point Island. It consisted of a grey powder possessing a 
slightly astringent taste, and chiefly composed of sulphate 
of iron, with a certain amount of insoluble matter, partly 
pyrites (ferric sulphide) and partly quartz. 

It was analysed with the following results : ^ 

Ptr cent. 


Ferrous sulphate FeSO^.68 40 

Ferric sulphate Fe/SOJ,.9*37 

Ferric sulphide FeS,.3*65 

Residue, insoluble in acids.4*07 

Moisture and combined water.I4‘8i 


The sulphates of iron were readily soluble in water, and 
could be obtained in a fairly pure state by solution of the 
crude material in water and recrystallisation. 

This material has probably resulted from the alteration 
of pyrites. It differs from ordinary " copperas ’’ (sulphate 
of iron) in containing much less than the normal amount of 
combined water. It is, however, soluble in water, and if it 
occurs in sufficient quantity it might be used in the same 
way as ordinary “ copperas,” viz. as a disinfectant, and also 
for the preparation of ink and in the manufacture of 
mordants for dyeing. The material would only be of 
commercial value if large quantities were available. 

A specimen of decomposing marcasite from the Falkland 
Islands, examined at the Imperial Institute in 1908, was 
found to consist almost wholly of ferric sulphide, which, 
if allowed to decompose completely under moist con¬ 
ditions, would furnish material similar to the present 
sample. 
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SOILS FROM THE EAST AFRICA 
PROTECTORATE 

So far, comparatively little systematic work has been 
done in the investigation of tropical African soils, and the 
data available consist for the most part of analyses of 
isolated samples of soils made with a view to the determi¬ 
nation of their suitability for some particular crop, so that 
at present it is not possible, as a rule, to draw any general 
conclusions regarding the types of soil available in any 
particular area. 

This is all the more unfortunate since it is to be ex¬ 
pected that physical and chemical analyses of soils from 
tropical Africa will prove more useful as guides to their 
appropriate cultural treatment than corresponding analyses 
are in the case of European soils, since as a rule tropical 
African soils are either virgin soils, or have been sub¬ 
jected to comparatively simple agricultural treatment by 
natives, whilst the present condition of European soils 
is the result of long-continued and often complicated 
systems of intensive cultivation. 

In Europe the proper cultural treatment for a particular 
type of soil is generally well known, having been deter¬ 
mined by experience gathered in the course of centuries 
of cultivation. In tropical Africa, on the contrary, except 
from observation of native practice, no such accumulated 
experience is available, and consequently systematic soil 
surveys are of even greater importance to planters growing 
new crops than they are to agriculturists in Europe. Such 
work is particularly important in such countries as the 
East Africa Protectorate, where large tracts are suitable 
for cultivation with European crops under European 
management, and until systematic work of this kind on 
soils is undertaken, it is worth while to place on record 
such occasional analyses of African soils as may be made. 

Analyses of a certain number of soils from the East 
Africa Protectorate have already been published in this 
Bulletin (1907, 6, 243), and a further series of analyses of 
soils received from the same Protectorate since 1907 is now 
published. 
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Soils from Njoro and Soysambu 

Two samples of very dark brown soil from Njoro 
were submitted for examination, and one sample of light 
brown soil from Soysambu. The former were stated to 
represent the soil from the surface to a depth of 12 in., 
but the depth to which that from Soysambu was collected 
was not stated. 

The samples were submitted to mechanical and chemical 
analysis and furnished the following results expressed on 
the soils as received; 

Mechanical Analyses 



Chemical Analyses 
Soil from Soysambu. 



Total. 

Soluble in 
hydrochloric 
acid. 

“Available " 
constituents.* 



Per cent. 

Per cent. 

Per cent. 

!b. per acre,* 

Lime 

CaO . 

— 

125 

— 

— 

Magnesia 

MgO . 

— 

roi 

— 

— 

Potash 

i<^o 

3-62 

riS 

0195 

6.43s 

Soda 

NagO . 

280 

0 287 

— 


Phosphoric acid 

P2O5 . 

— 

0223 

0126 

4.158 

Sulphuric anhydride 

.so, . 

— 

0087 

— 

— 

Nitrogen 

N . 

0151* 

— 

— 

— 

Carbon dioxide 

CO, 

037 

.— 

_ j 

— 

Moisture 


6*90 

— 

— 

— 


* Soluble in i per cent, citric acid solution, 

^ It is assumed that this soily like those from NjorOy was collected to a depth of 
12 in.y and the figures are calculated for a soil of that depth. 

* Equivalent to 4,900/<^. of nitrogen per acre^ calculated for a depth of 12 m, of mL 
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Soil No. I from Njoro. 



Total. 

Soluble in 
hydrochloric 
acid. 

*• AvaiUblc ” 
constituents/ 



Per cent. 

Per cent. 

Per cent. 

lb. per acre.* 

Lime 

CaO . 

— 

034 

— 

— 

Magnesia 

MgO . 

— 

033 

— 

— 

Potash 

K ,0 . 

1727 

0-245 

00146 

481 

Soda 

Nap . 

1628 

0*106 

— 

_ 

Phosphoric acid 

PPs . 

— 

0023 

000306 

lOI 

Sulphuric anhydride SO3 

— 

0083 

— 

— 

Nitrogen 

N . 

0 202 * 

— 

— 

— 

Carbon dioxide 

CO, 

013 

— 

— 

— 

Moisture 


1850 

— 

— 

— 


* Soluble in l Per cent, citric acid solution, 

* Calculated for a depth of 12 in. of soil, 

* Equivalent to 6,600 lb. of nitrogen per acre^ calculatedfor a depth of 12 in. of soil. 


Soil No. 2 from Njoro. 



Total 

Soluble in 
i hydrochloric 
acid. 

“ Available ’* 
constituents.* 



Per cent. 

Per Kent. 

Per cent. 

lb, per acre,* 

Lime 

CaO . 

— 

036 

— 

— 

Magnesia 

MgO . 

— 

018 

— 

— 

Potash 

K.jO , 

I 95 

0-259 

00325 

1,059 

Soda 

Na.p . 

1*49 

004 

— 


Phosphoric acid 


— 

0024 

00026 

86 

Sulphuric anhydride SO, 

— 

0*081 

— 

— 

Nitrogen 

N . 

0181 * 

— 

— 

— 

Carbon dioxide 

CO, . 

0*09 

— 

— 

— 

Moisture 


13-56 

— 

— 



* Soluble in i per cent, citric acid solution. 

* Calculated for a depth of 12 in. of soil. 

* Equivalent to 5,940 lb. of nitrogen per acrCy calculatedfor a depth of 12 in. of soil. 


The results of the examination show that the soil frora 
Soysambu is a sandy loam of fine texture possessing 
good capillarity, but owing to the lack of organic 
matter it has not much power of retaining water. It 
contains an abundance of the mineral constituents neces¬ 
sary for plant growth, and is in fact a very rich soil, 
particularly with respect to phosphoric acid and potash. 
The latter constituents will not require to be added for 
many years. The texture of the soil would, however, be 
improved by some system of “green-manuring" (see this 
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Bulletin, 1906, 4 , 118). Rotation with leguminous crops 
might be employed to maintain the amount of nitrogen, 
whilst the amount of lime should not be allowed to fall 
below its present quantity. 

The soils from Njoro farm are similar to each other in 
all respects, and consist of sandy loams of excellent texture, 
containing considerable amounts of humus. They are, 
however, deficient in phosphoric acid and lime, and would 
benefit by manuring with 200 lb. of ground rock phosphate 
and I ton of ground limestone per acre. Treatment 
with 100 lb. of phosphate and dressings of lime should be 
applied each succeeding year. The percentages of potash 
are high, and the amount of “ available ” potash will be 
increased by the addition of lime, which will also prevent 
acidity. 

•» 

Soils and Rock from Soysambu (Second Series) 

These samples were as follows : 

(1) Soils Nos. I to 5. 

(2) Samples stated to represent different layers in a 
well sunk at Soysambu, together with a specimen of a rock 
struck in the well. 

The surface layer of soil from the well, the specimen of 
rock, and the five samples of soil Nos. i to 5, have been 
examined in detail, with the results given below. The 
other specimens, representing the soil at different layers 
in the well, have not been submitted to examination. 


Results of Examination 

“ Rock struck while sinking a well ."—This was a specimen 
of glassy volcanic rock. Some loamy particles were 
present, but were not included in the specimen analysed. 
The results of the analysis were as follows : 


Ferrous oxide 

FeO . 

Per cent. 

. 679 

Ferric oxide 

Fe, 0 , . 

• 3<59 

Alumina 

AlA • 

. 14*11 

Manganese oxide 

MnjO^ 

, 1*66 

Lime 

CaO . 

. 306 

Potash 

K ,0 . 

. 2*25 


Soda 

Na,0 

Per cent* 
• 544 

Silica 

SiO, 

. 60*71 

Sulphuric anhydride SO, 

• 0*50 

Phosphoric oxide 

PA 

. 0*02 

Carbon dioxide 

CO, 

. 0*39 

Water 

H ,0 

• 0 - 5 $ 
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Traces of organic matter and of titanium dioxide (TiOj) 
were also present. The above results indicate that the 
rock is an andesite, and may account for the comparative 
richness of the soil in potash. 

“ Surface layer of soil in the well ."—This was a sample of 
clayey loam of fairly light texture. 

A mechanical analysis of the soil, after drying, gave the 
following results: 


StM in millimeires. 

Percent. J 

St%e in milltmettes. 

Per cent. 

Grits Over 0 5 

nil '1 

j'0’04t0 0’07 

893 

fO'is to 0 5 

9*32 

Silt . . ' . *[ 0 02 to 0 04 

384 

017 to 0*25/ ‘ 

(o'OI to 0*02 . 1 

857 

Sand -! O’ 14 to O’ 17 

1042 1 

Clay and fine silt 0*01 and under . 

47-98 

lo’io to 0*14 

727 



lo’07 to 0*10 

3*39 




A chemical analysis showed the soil to contain: 




Total. 

“ Available " conatituenta.' 

Lime 

CaO 

Per cent. 

0587 

Per cent. 

lb. per acre,* 

Potash 

K,0 

1239 

00683 

1.707 

Soda 

Na,0 

1137 

— 

— 

Phosphoric oxide 

P,o, . . 

0013 

o’ooo; 

17 

Nitrogen 

N . . . 

0 009 * 

— 

— 

Carbon dioxide 

CO, 

0050 * 

— 

— 

Water 

11,0 

7*100 

— 

— 


' Soluble in i per cent, citric acid solution, 

’ Calculated for a depth of 9 in, of soil, 

* Equivalent to 245 lb. per acre, calculated for a depth of 9 in, of soil, 

* Equivalent to O'\2 per cetii, of calcium carbonate {CaCO-^, 


This soil contains a sufficiency of potash, but is deficient 
in nitrogen, and markedly so in phosphoric acid and car¬ 
bonate of lime. The deficiency in nitrogen should be 
remedied by “green-manuring” with leguminous plants. 
Lime should be applied at the rate of about i ton per 
acre, and phosphates at the rate of about i cwt. per acre. 

'‘'Soil No. I. From the plain at Elmenteita Station ."—A 
sample of loam. 

This soil was analysed mechanically with the following 
results: 
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StMt in millimetres. 

Per cent. 

SiMi in millimetres. 

Per cent. 

r Over 3 . 

nil 

f 0*04 to 0*07 

4*08 

2 to 3 . 

080 

Silt . . .-j 0*02 to 0*04 

2-66 

Grits-( to 2 . 

2 15 

\00It0 002 

M *95 

26'I3 

1 I to 

652 

Clay and fine silt o'oi and under . 

lo'S to I . 

15-48 


/'0-2S to 0*5 . 

830 



0*17 to 0 25 

575 



Sand-[ 014 to 0*17 

572 



10*10 to 014 

3-15 



lo‘07 to 0*10 

280 




Chemical analysis showed the soil to contain : 




Total. 

“ Available ” 

constituent!. * 

Lime 

CaO . 

Per cent. 

1*900 

Per cent. 

lb. per acre.* 

Potash 

K ,0 . 

1*665 

0*1130 

2,825 

Soda 

Na.O 

1*605 

— 

— 

Phosphoric oxide 

P,6». . 

0054 

0*0053 

13I 

Nitrogen 

N . . . 

0164 * 

— 

— 

Carbon dioxide 

CO. 

not determined^ 

— 


Water 

h,6 . 

1131 

— * 



' Soluble in i per cent, citric acid solution. 

Calculated for a depth of ^ in. of soil. 

* Equivalent to 4,112 lb. per acre, calculated for a depth of 9 in. of soil. 

^ The sample was too small for this determination. 

This soil is poor in phosphoric acid, but contains a 
plentiful supply of potash and nitrogen. The quantity of 
phosphoric acid present will probably suffice for a short 
time, but if phosphatic manure is not applied soon the soil 
will become exhausted. 

The sample was too small to permit of a determination 
of the limestone present, but there is probably a deficiency 
of this constituent, so that ground limestone should be 
applied, as suggested for the preceding sample. 

"Soil No. 2. From the plain between the 30 ft. well and 
the railway ."—This was a specimen of sandy soil. 

Mechanical analysis of the soil gave the following 
results: 


StM 

in millimetres. 

Per cent. 

Size in millimetres. 

Per cent. 


/ Over 5 . 

2215 

/0*25t0 0*5 

12*15 


3 to 5 . 

8*15 

|o*I7toO*25 . 

427 

Grits < 

2 to 3 . 

401 

Sand . . .<0*14 to 0*17 . 

3*40 


li to 2 . 

717 

1 0*10 to 0*14 . 

rs^ 


I to 

7*22 

lo'07too*io , 

209 


0 

b 

22 05 

[0*04 to 0 07 . 

1-47 



Silt . . 0 02 to 0*04 . 




lO OI to 0*02 . 




Clay and fine silt . o*oi and under 

1*86 
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Chemical analysis showed the sample to contain : 


_ 

Total. 

“ Available” constituents/ 




Per cent. 

Per cent. 

lb. per ctcre.* 

Lime 

CaO 


0*325 

— 

— 

Potash 

K ,0 


0995 

00593 

1,482 

Soda 

Na ,0 


i 0*500 

— 

— 

Phosphoric oxide P^Os 


0057 

0*0013 

34 

Nitrogen 

N . 


0*009 ® 

— 

— 

Carbon dioxide 

CO.>. 


0*030 ^ 

— 

— 

Water 

11,6 


3*120 

! 

— 


* Soluble in i percent, citric acid solution. * Calculated for a depth of ^ in. of soil. 

* Equivalent to 245 lb. per acre^ calculated for a depth of in. of soil. 

* Equivalent to 0*07 per cent, of calcium carbonate {CaCOi). 


This soil contains enough potash, but is deficient in 
phosphoric acid, calcium carbonate, and nitrogen. As in 
the case of the surface layer from the well, these defects 
should be remedied by “green-manuring” and the applica¬ 
tion of lime and phosphates in the proportion recommended 
above (see p. 409). 

“ Soil No. 3, From the thorn-scrub country; northern 
boundary, on the railway ^'—This was also a sandy soil, but 
not so coarse as the preceding sample. 

Mechanical analysis gave the following results : 


Sine in millimetres. 

Per cent, i 


Sice in millimetres. 

Per cent. 


c Over 5 . 

r6r , 


ro*25 to 0*5 

10*82 


3 to 5 . 

406 


1 0*17 to 0 25 

4*20 


2 10 3 . 

497 , 

Sand 

, . 0*14 to 017 

308 


li to 2 . 

369 


1 0*10 to 014 . 

2*79 


I to li 

10*62 , 


\o o7 to 0*10 , 

4*73 


lo*5 to I . 

2976 1 


1 0 04 to 0*07 

2*70 



1' 

Silt 

0*02 to 0*04 

305 





1 0*01 to 0*02 

932 



1 

1 

Clay and fine silt . o oi and under 

399 


The results of the chemical analysis were as follows : 



Total. 

“ Available " 

constituents/ 



Per cent. ! 

Per cent. 

to. per acre.* 

Lime 

CaO 

0*362 1 

— 

— 

Potash 

K,0 

2*630 1 

00456 

1,140 

Soda 

Na ,0 

2*680 1 

— 

— 

Phosphoric oxide 

pA • • 

0*0075 i 

0*0030 

78 

Nitrogen 

N . . . 

0*120* ! 

— 

— 

Carbon dioxide 

C 0 „. 

0 *030 * j 

— 

— 

Water 

H ,0 

2*670 

— 

— 


' Selublt in i per cent, citric acid solution, ’ Calculated for a depth of ^tn. of soil, 

* Equivalent to 3,000 lb. per acre, calculated for a depth of^ in, of soil. 

* Equivalent to O'Of per cent, of calcium carbonate {CaCO^. 
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This soil contains a plentiful supply of potash and 
nitrogen, but is deficient in phosphoric acid and calcium 
carbonate. Ground limestone and phosphatic manures 
should be applied, without delay, in the proportions recom¬ 
mended for the surface soil from the well (see p. 409). 

“ Soil No. 4. From near the entrance gate.” —This was 
a sample of sandy loam. 

Mechanical analysis gave the following results : 


Sine in millimetres. 

Per cent. 


Size in millimetres. 

Per cent. 


r Over 5 . 

0*69 


^•25 to 0*5 

6*88 


3 to5 . 

015 


017 to 0 25 . 

120? 


2 to 3 . 

0*20 

Sand 

. . , 014 to 0*17 . 

1908 


l\ to 2 . 

063 


010 to 014 . 

133s 


I to I^. 

085 


vo'o7 to 0*10 . 

1579 


0 

b 

7*8o 


1 0 04 to 0*07 . 

8*59 



Silt 

. -j 0*02 to 0 04 . 

664 




1 0*01 to 0 02 . 

4 08 



Clay and fine silt 0*01 and under 

1*95 


Chemical analysis showed the soil to contain ; " 






Total. 

" Available ” constituents.' 

Lime 

CaO. 



y-Vr ctft/. 

0*37 

1 Per cent. 

1 - 

Ih. per acre.* 

Potash 

K, 0 . 



3660 

i 00510 

1,275 

Soda 

Na ,0 



5*000 

1 — 

— 

Phosphoric oxide 

PA 



0*031 

i 00124 

300 

Nitrogen 

N . 



trace 

- 

— 

Carbon dioxide 

CO,. 



not determined 

1 — 

— 

Water 

H ,0 



038 

{ "* 

, — 


' Soluble in l per cent, citric acid solution. ^ Calculated for a depth of 9 in. of soil. 


This soil contains only a trace of nitrogen, and is poor 
in total phosphoric acid. The sample was too small for the 
determination of the calcium carbonate, but the soil is 
probably deficient in this constituent, and ground limestone 
and nitrogenous manures should be applied at once. 

Soil No. 5. From between the two branches of the river 


and lower end of swamp!' —This was a sandy loam. 
Mechanical analysis gave the following results : 


Size in millimetres. 

Per cent. 

Size in millimetres. 

Per cent. 


r Over 5 . 

236 

fO‘2$ to 0*5 

12*09 


3 to s . 

326 

1 0*17 to 0*25 . 

8-52 

Grits - 

2 to 3 . 

12*51 

Sand . . . -f 0*14 to 0*17 

6*91 


li to 2 . 

5*38 

lo ro to 0*14 

3*30 


I to Ij 

9*26 

voo7too*io . 

303 


^•5 to I . 

19*27 

(0*04 to 0*07 . 

2*49 



Silt . . . 0*02 to 0*04 

1-51 



lo oi to 0*02 . 

597 



Clay and fine silt 0*01 and under 

3*35 
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Chemical analysis showed the soil to contain : 


Total. 

“ Available ” constituents.^ 




Per cent. 

Per cent. 

lb, per acre* 

Lime 

CaO 


0*435 

— 

— 

Potash 

K^O. 


. 2-804 

0092 

2,300 

Soda 

Na „0 


2*828 

— 

— 

Phosphoric oxide 

PA 


. 0*041 

0*0095 

239 

Nitrogen 

N . 


0*140* 

— 

— 

Carbon dioxide 

CO,. 


0*030 ^ 

— 

— 

Water 

H ,0 


5-240 

— 

— 


* Soluble in i per cent, citric acid solution. 

* Calculated for a depth of in. of soil. 

■ Equivalent to 3,500 lb. per cure^ calculated for a depth of in. of soil. 

^ Equivalent to 007 per cent, of calcium carbonate {CaCOP), 

This soil is poor in phosphoric acid and deficient in 
calcium carbonate. Ground limestone should be applied 
without delay. 

Conclusions 

As a whole these soils are rich in potash, but deficient 
in the other constituents which are necessary to the 
proper growth of plants. The most serious deficiency is 
in lime. 

Generally speaking, it may be taken that clay soils 
should contain at least o i per cent, and sandy soils at least 
o'os per cent, of lime. Of the present samples, the four 
soils of which sufficient was supplied for the percentage 
of calcium carbonate to be determined were all very close 
to these minima, and it may be assumed with fair certainty 
that the other two are in the same case, so that all these 
soils require immediate application of ground limestone to 
prevent their rapid deterioration. Soil No. 4 contains only 
a trace of nitrogen, and should be treated with nitrogenous 
manures. Certain of the other soils are also poor in 
nitrogen, but in these cases the requisite supply of that 
constituent could probably be supplied by growing suit¬ 
able leguminous crops. Soils No. i, 2, and 3, and the soil 
from the surface layer in the well, are all deficient in 
phosphoric oxide, and Nos. 2 and 3 need the immediate 
application of phosphatic manures. The other two soils, 
Nos. 4 and 5, are also poor in this constituent, and should 
be manured with phosphates before long. 
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Soils from Tana River 

The two samples of soil which are the subject of this 
report were forwarded for analysis to the Imperial Institute 
by the Director of Agriculture at Nairobi. 

“ Sample No. i. From above flood-level, Tana River "— 
This consisted of light-coloured fine loam of loose texture ; 
it contained little organic matter. The principal minerals 
present were quartz, hornblende, mica, and felspar, with 
some apatite (calcium phosphate), but apparently no calcite 
or detrital limestone. 

“ Sample No. 2. From the bed of Old Tana, under flood- 
level!' —This consisted of a dark-brown clayey loam, of 
moderately close texture, which clotted on drying but 
readily broke up again under slight pressure. 

It contained the same minerals as sample N o. i, but in addi¬ 
tion had a large proportion of clay, and more organTb matter. 

The samples were submitted to mechanical and chemical 
analysis, and furnished the following results, expressed on 
the soils as received : 


Mechanical Analyses 



Size in millimetres. 

No. 1. 

No. a. 






Ptr ciMt. , 

P€r cent. 

Roots, etc. 



. 

— 

0*35 

— 

Medium sand 



, 

0 02 to 0 03 

35 55 

5*90 

Fine sand . 




0 01 to 0 02 

28*70 

716 

Coarse silt. 




0 005 to 0 01 

io*9j 

7*8o 

Medium silt 




/ 0 003 to 0 005 
\0 002 to 0003 

11*48 

349 

25*62 

14-90 

Fine silt . 



, 

0 001 to 0*002 

348 

9-44 

“Clay” . 

_1_ 


• 

0*001 and under 

230 

26*84 

Moisture. 

— 

3'28 

1*64 


Chemical A nalyses 




No. 1. 

1 

1 

No. a. 


Total. 

** Available *' 
constituentt.* 

Total. 

“ Available 
conatituenta.* 



Per cent. 

Per cent. 

lb. per acre. 

Per cent. 

Per cent. 

lb. per acre. 

Lime 

CaO 

4*22 

— 

— 

2*47 

— 

— 

Magnesia 

MgO 

1*60 

— 

— 

2*19 

— 

— 

Potash 

K,0 

4*25 

0*0282 

70s 

171 

0-0253 

632 

Soda 

Na, 0 ; 

2*63 

— 


1*60 

— 

— 

Phosphoric acid P-O4 

0*21 

o‘ooio6 

27 

0*20 

0*00072 

18 

Nitrogen 

N . 

0 0540 ’ 

— 


00551 » 

— 

— 

Carbon dioxide COj. 

0*09 

— 


0*27 


— 


* Soluble in I per cent, citric acid solution. 

* Equivalent to 1,350 lb, per acre, • Equivalent to 1,377 lb, per acre. 
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Sample No. i.—The results of the mechanical analysis 
indicate that soil No. i is a loam of fine texture. It 
is not naturally very retentive of water, but this defect 
is remedied to some extent by the presence of a small 
amount of humic loam resembling soil No. 2. 

The soil contains a large amount of potash directly 
available for plant nutrition. The amount of “ available ” 
phosphoric acid is very low, although the total percentage 
of phosphoric acid is high. This difference is apparently 
due to the fact that the phosphoric acid occurs in the form 
of coarse grains of apatite (calcium phosphate), which are 
not readily soluble in weak plant acids. The amount of 
lime existing as carbonate is only 0 09 per cent., so that 
although the total amount of lime is fairly high the soil 
contains but little of this constituent in a form immediately 
available for plant nutrition. The nitrogen is low. 

Sample No. 2 .—This soil is shown by the results of the 
mechanical analysis to be a clayey loam of fine texture and 
suitable for the growth of heavy crops. 

The results of the chemical analysis indicate that the 
soil contains high total percentages of potash and phos¬ 
phoric acid, but, as in the case of sample No. i, the “ avail¬ 
able” phosphoric acid is low for a similar reason. The 
amount of lime in the form of carbonate is also low. 


Conclusions 

Both these soils require similar treatment, and the 
following suggestions may be made for their improvement. 
If possible finely crushed limestone or lime to the amount 
of I ton per acre should be immediately applied, and 
further quantities should be added regularly front year to 
year in order to increase the amount of lime available, 
especially in the case of soil No. 2. 

The immediate requirements of the crops with respect 
to phosphoric acid should be satisfied by the applica¬ 
tion of I cwt. of calcium superphosphate per acre, or, 
if limestone is not applied, rock phosphate in similar 
quantity should be used. The application of lime may 
28 
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assist in rendering the original phosphoric acid more 
readily available for plant consumption and so make’ the 
further application of phosphatic manures unnecessary, 
but if this does not occur a further application of phosphate 
should be made each year. The deficiency in nitrogen can 
best be remedied by “ green-manuring.” 


Soils from Jubaland 

The samples of soil which are the subject of this report 
were forwarded to the Imperial Institute from the Depart¬ 
ment of Agriculture at Nairobi in September 1910. They 
were stated to represent the surface soil and subsoil, to a 
depth of 18 in., at various places adjoining the Juba River 
in the province of Jubaland. ** 

With reference to the samples from the Gobwen Plain 
it was further stated that the soil of this area appears 
to contain saline matter, but it was thought that this defect 
could be remedied by irrigating it with fresh water from the 
Juba River. 

The description of the samples and the results of their 
examination at the Imperial Institute are given below. 
Each sample weighed about 19 lb. 

(i) ''From Gobwen Plain, adjoining military lines, 
Gobwen." 

A dark brown clay soil, containing calcium carbonate in 
a very finely divided condition. 

A mechanical analysis gave the following results : 


StMe tn mtlUmeirtB, 

Pbt ctni. 

St»i tn mtlltmttrtSc 

Ptr cntic 

fo'S to 0 3 

296 

r o*o8 to 0 05 

876 

SandJ°'3 ‘°°'S • 

2*46 

Silt . . loos to 003 • 

9-37 

j 015 to 010 . 

2-41 

*1 0 03 to 0*02 . 

6*27 

lo lo to o-o8 

370 

V.0 02 to 0*01 . 

9*35 

1 


Clay and fine silt . o*oi to o 005 ‘ . 

4594 



Moisture (on drying at 105° C.) 

907 



Matter soluble in water * 

0*31 


* Average range in size ofpartUles; some were below o'oo5 mm. 

’ The mineral portion of this soluble material was chiefly sodium chloride (0*05 
per cent.) and calcium sulphate (o'09 per cent.). The remainder consisted of soluble 
silica and organic matter. No sodium carbonate was preseset. 
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A chemical analysis showed the soil to contain: 




Total. 

Soluble in 
hydrochloric 
acid. 

“ Available ^ constituents.^ 

Lime 

CaO . 

Per cent. 

1 

Per cent. 

3 89 

Per cent. 

lb. per acre. 

Magnesia 

MgO . 

— 

178 

— 

— 

Potash 

K ,0 . 

1*38 

1*35 

0030 

720 

Soda 

Na ,0 . 

0*28 

0*22 ; 

— 

— 

Phosphoric acid 

PA . . 

— 

018 

0022 

528 

Nitrogen 

N 

008* 

— j 

— 

— 

Carbon dioxide 

CO, . 

1-92 

— 1 

— 

— 

Loss on ignition 

. 

17-98 





’ Soluble in l per cent, citric acid solution. 

* Equivalent to l ,920 lb. of nitroj^en per acre. 

N.B, — The *Ub. acre ” of manurial constituents for this and the following soils 
is calculated for a depth of 9 in ., and the apparent specific gravity of each soil is taken 
into consideration. 


This soil contains adequate quantities of lime, phos¬ 
phoric acid, and potash, but the percentage of nitrogen is 
somewhat low. 

(2) "From Gobwen Plain, collected in native maize fields 
about I mile from military lines, Gobwen” 

A brown sandy soil with an admixture of numerous 
small calcareous nodules. 

A mechanical analysis gave the following results : 


Size in millimetres* 

Per cent. 

|| Sise in millimetres. 

Per cent. 


'1*5 or over 

ro2 

j! fo 07 to 0 05 

4*46 


1*5 to ro 

029 

It 1 0 05 to 0 03 

o*8o 


ro to o'5 

3*04 

|i * * ' ) 0 03 to 0 02 

6*46 

Sand J 

0*5 to 0*3 

41-49 

,! lo*02 to 0 01 

814 


0 3 to 015 

16*90 

11 Clay and fine silt o*oi tc 0 005’ 

465 


o'lStooio 

6'i I 

j Moisture (on drying at 105° C.) 

327 

1 

^010 to 0 07 

2-64 

1 | Matter soluble in water ^ . 

ois 


* Average range in size of particles ; some were below 0005 mm. 

* The mineral portion of this soluble material was chiefly sodium chloride (0 01 per 
cent.) and calcium sulphate (0*05 per cent.). The remainder consisted of soluble silica 
and organic matter. No sodium carbonate was present. 


A chemical analysis was made of that portion of the 
soil—98’69 per cent, of the whole sample—which passed a 
I mm. sieve. It was found to contain : 
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Total. 

Soluble In 
hydrochloric 
acid. 

“Available ” 

constituents.* 

Lime 

CaO . 

Per cent. 

Per cent. 
2*04 

Per cent. 

lb, per acre. 

Magnesia 

MgO 

— 

0-64 

— 

— 

Potash 

K ,0 . 

091 

1 0-85 

0031 

806 

Soda 

Na ,0 . 

0-38 

1 0*35 

— 

— 

Phosphoric acid 

PA . . 

— 

0*04 

0016 

416 

Nitrogen 

N 

0*05 * 

— 

— 

I _ 

Carbon dioxide 

CO, . 

1*42 

— 

— 

— 

Loss on ignition 


i6*io 

— 




* Soluble in i per cent, citric add solution. 

* Equivalent to 1,326 lb. 0/ nitrogen per acre. 


This soil contains a sufficient quantity of immediately 
“ available ” plant food ; the percentages of phosphoric acid 
and nitrogen are, however, rather low. 

(3) From Halwalood^ collected about 150 yards from 
Juba Riverr ^ 

A brown loam, containing calcium carbonate in the 
form of small shells and nodules, disseminated throughout it. 


A mechanical analysis gave the following results: 


Siae tn milltmeties. 

Per cent. ' 

Stae tn mtlUmetres. 

Per cent. 

CI O to 0 5 

4*22 * 

/'007 t0 0*05 

8-3 i 

0*5 to 0 3 

2-82 , 

Sill J °'°S ‘0 0 03 • 

6*40 

Sand -^0*3 to 015 

12*63 

' 1 0 03 to 0 02 

6*14 

0*15 to 010 

^ 13*98 

\0 02 to 0 01 

1319 

Wio to 0 07 

10 01 1 

Clay and fine silt . 0 01 to 0 005 *. ; 

1007 



Moisture (on drying at 105^ C.) 

9*32 



Matter soluble in water •* . 

3-61 


' Average range tn size of particles ; some were below 0005 mm. 

* This consisted largely of sodium sulphate {v2^1 per cent.) and calcium sulphats 
(o*68 per cent.), together with sodium chloride (0*28 per cent.), soluble silica, and 
organic ^natter. No sodium carbonate was present. 


The whole of the sample passed through a i mm. sieve. 
A chemical analysis showed it to contain : 




Total. 

Soluble tn 
hydrochloric 
acid. 

1 

' “Available” constituents.* 

1 

Lime 

CaO . 

Per cent. 

Per cent. 

4*35 

Per cent. 

lb. per acre. 

Magnesia 

MgO . 

— 

017 

1 __ 

— 

Potash 

K,0 . 

1*09 

0*97 

j 0012 

288 

Soda 

Nk.O . 

2*21 

I 04 

_ 

_ 

Phosphoric acid 

P.65 * • 

— 

0 17 

1 0045 

1,080 

Nitrogen 

N 

004 '** 

— 

— 

Carbon dioxide 

CO, . 

2 05 

— 

_ 

— 

Lost on ignition 

. 

1850 

— 

— 

— 


' Soluble in i per cent, citric acid solutioft, 

* Equivalent to 960 lb, of nitrogen per acre. 
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This soil contains a good supply of both “ available ” 
and reserve plant food, with the exception of nitrogen, in 
which it is deficient. The large quantity of soluble 
sodium salts is, however, likely to prove detrimental to the 
growth of plants which are not “ alkali resistant.” 

(4) "From Alexandra {Gosha), adjoining District Com¬ 
missioner's quarters" 

A brown sandy soil containing finely disseminated 
calcium carbonate. 

A mechanical analysis gave the following results : 


in fnillimeiree. 

Per cent. 

! Siet in millimetres. 

Per cent. 

CI O to 0*5 

032 

j ( 0 07 to 0*05 

614 

O'S to 0 3 

3 J- 5 I 

Silt . J ° • 

4*32 

Sand ^03 to O' 15 

1277 

‘ j 0 03 to 0 02 

3*28 

0'i5 to 010 . I 

17*68 

1 lo *02 to O'OI 

6*47 

Vo-10 to 0 07 

5 '92 1 

1 Clay and fine silt . 0 01 to 0 005 ' . 

765 


! 

1 Moisture (on drying at 105" C.) 

351 


1 

1 

j Matter soluble in water . 

' 0*20 


* Average range in size of particles ; some were below 0005 mm, 

* This consisted chiefly of calcium sulphate and sodium chloride. No sodium 
carbonate was present. 


The whole of the sample passed through a i mm. sieve. 
A chemical analysis showed it to contain • 



Toul. 

Soluble m 
hydrochloric 
acid. 

“Available *' 

conatituenta.^ 

Lime CaO 

Per cent. 

Per cent. || Per cent. 

5'«3 II — 

lb. per acre. 

Magnesia MgO 

— 

I 'OI 

' — 

— 

Potash K,0 

1*31 

0*59 

0*014 

364 

Soda Na,0 , 

0*25 

009 

— 

— 

Phosphoric acid PjO^ 

0*17 

0*014 

364 

Nitrogen N . 

0*11' 

— 

— 

— 

Carbon dioxide CO, 

372 

— 

— 

— 

Loss on ignition 

11*81 

— 

— 

— 


' Soluble in I per cent, citric acid solution, 

* Equivalent to 2,860 lb. of nitrogen per acre. 


This soil contains adequate supplies of all the constitu¬ 
ents necessary for plant nutrition, though the nitrogen is 
rather low, 

(S) '* From Alexandra {Gosha). From proposed site of 
Government Experiment Farm." 

A loam containing a few small shells and very finely 
divided calcium carbonate. 
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A mechanical anal3^is gave the following results : 


Size in millimetres. 

Per cent. 

Size in millimetres. 

Percent. 

(0 5 to 0 3 . 

2-88 

1 0 08 to 0 05 

» 4'36 

Sand-^°‘ 3 '°°''S • 

7 64 

Silt . . Jo-os to003 • 

8*43 

1015 to 0*10 

21 *46 

^ • 1 0*03 to 0*02 . 

9*40 

lo io to 0 08 

12*25 

lo*02 to 0 01 

13*33 



Clay and fine silt 0 01 to 0 005 *. 

5*17 



Moisture (on drying at 105® C.) 

3*86 



Matter soluble in water * . 

0*22 


* Average range in siu of particles ; some were below O 005 mm, 

* This consisted chiefly of calcium sulphate (0 07 per cent.) and sodium chloride 
(0*04 per cent .), together with soluble silica and organic matter. No sodium carbonate 
was present. 


The whole of the sample passed through a i mm, sieve. 
A chemical analysis showed it to contain : 




Total. 

Soluble in 
hydrochloric 
icid. 

** Available" 
conatituenta * 

_ 51 ^_ 

Lime 

CaO 

Per cent. 

Per cent. 

7-50 

Per cent. 

lb. per acre. 

Magnesia 

MgO . . 

— 

1*38 

— 

— 

Potash 

K.,0 

099 

0-61 

0007 

182 

Soda 

Na ,0 

050 

037 

— 

— 

Phosphoric acid 

PA • • 

1 

0*19 

0*002 

54 

Nitrogen 

N . . . 

i 009* 

* — 

— 

— 

Carbon dioxide 

CO,. 

574 

— 

— 

— 

Loss on ignition 

. 

14-90 

— 

— 



‘ Soluble in i per cent, citric acid solution. 

* Equivalent 2,470 lb. of nitrogen per acre. 


This soil contains a sufficiency of lime, potash, and 
phosphoric acid, but the percentages of “ available ” phos¬ 
phoric acid and “ total ” nitrogen are somewhat low. 


Conclusions 

These five soils are all of fine texture, and Nos. 2, 4, 
and 5 are fairly good warm soils, possessing moderate 
water-retaining properties. The following observations 
may be made regarding certain of the constituents: 

Nitrogen .—The percentage of nitrogen should be in¬ 
creased in all the soils, though this is not immediately 
necessary in the case of No. 4. For this purpose " green- 
manuring ” should be employed {loc. cit.). 

Phosphoric acid .—In the case of soil No. 2, although 
there is sufficient “available" phosphoric acid for irorac- 
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diate requirements, there is a danger of the reserve supply 
becoming depleted if the soil is used for the culti¬ 
vation of crops which require much phosphate. The 
land should therefore be dressed with some phosphatic 
manure. 

Owing to the large percentage of lime present in 
the form of carbonate, there is no danger that these soils 
will become “ sour " under cultivation. No lime, therefore, 
need be applied to the land. 

Alkali salts .—The quantity of soluble alkali salts in soils 
2, 4, and 5 is not likel}' to prove harmful, but these con¬ 
stituents may perhaps be a disadvantage in the case of 
No. I, since the tolerance of plants for alkali salts is much 
less in the case of clay soils of this type than in loam or 
sandy soils. The amount of soluble saline matter present 
in soil No. 3 makes it unlikely that this soil would be 
suitable in its present condition for the cultivation of any 
crops except those which are “ alkali resistant." The con¬ 
dition of the soil might, however, be improved by under¬ 
drainage. 

It is difficult to make recommendations as to the pos¬ 
sibility of growing crops, other than those of an alkali- 
resisting nature, on soil No. 3, as no information is given 
on the following points; (i) The nature of the vegetation 
now growing on the soil; (2) whether the latter has been 
cultivated recently; (3) its height above the river-level; 
and (4) the rainfall in the locality. These are very im¬ 
portant factors in determining the quantity of alkali 
brought to the surface of a soil, for if the land has been 
left fallow for a time, the quantity of alkali in the surface 
soil will probably be much greater than if it has been under 
cultivation and shaded by a crop. 

Irrigation alone does not usually prove to be 1 emedy 
for alkaline soils, as it tends to raise the level of the 
water table of the soil, and so bring the accumulation of 
saline matter nearer to the surface. A better remedy for 
light soils is that of “ flooding," followed by under¬ 
drainage. A method sometimes employed with success, 
where the quantity of saline salts is not very excessive, 
is to wash the salts from the top soil into the lower 
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layers immediately before sowing, and so give the seedlings 
a chance to develop before the saline matter again rises. 
This treatment is, of course, only possible with a fairly 
porous subsoil. 

As soil No. 3 was taken from land close to a river, it is 
possible that the water table of the soil may be subject to 
extreme fluctuations, and may thus periodically bring alkali 
to the surface. The soil contains some calcium sulphate, 
which has the effect of minimising the bad effects of the 
sodium salts, and it may therefore be possible to grow fair 
crops in the case of plants which are not particularly 
sensitive to saline matter in the soil. Maize and beans are 
rather sensitive to saline matter in the soil, and might not 
succeed. It is stated that most farm crops will grow in 
land containing 0 25 per cent, of sodium chloride, but soil 
No. 3 also contains a large amount of sodium sulpffate. As 
this soil is in need of nitrogen, perhaps the best course 
would be to try a crop of Alfalfa {Mcdicago saliva), which is 
one of the most “ alkali resistant” of " green manures ” (com¬ 
pare this Bulletin, 1912,10, 142). 


SPECIAL ARTICLES 

RECENT AGRICULTURAL DEVELOPMENTS 
IN UGANDA 

By P. H. Lamb 

Lately Chief Agricultural Officer in Uganda 

Attention having been called to the agricultural possi¬ 
bilities of Uganda by the special grant of ;(f5oo,ooo recently 
made by the Imperial Government for railway construction 
and allied work in this and the adjoining Protectorate of 
British East Africa, the present would appear to be an 
opportune moment for considering some of the remarkable 
developments which call for this expenditure. 

The writer would venture to preface his facts and 
impressions by saying that they are first-hand, having been 
obtained on 'the spot during the last three years, whilst 
Head of the Agricultural Department in Uganda, which 
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appointment he held until his recent transfer to Northern 
Nigeria in a similar capacity. 

It may be recalled that Entebbe—the capital of Uganda 
—lies almost exactly on the Equator, overlooking the great 
Lake Victoria, communication with the outer world being 
maintained by means of a regular service of steamers with 
Port Florence, the terminus of the Uganda Railway, a port 
on the Eastern shore of the lake under the administration 
of British East Africa. 

All produce has to find its way out by this route. In 
speaking of Uganda one must not forget that Lake Victoria 
lies about 3,700 ft. above sea-level, and that the greater part 
of the Protectorate, which is at all easy of access, lies at 
about this level and within 100 miles of the Equator. 
Indeed one will be within the mark in saying that none of 
the cotton and very little of the other produce exported is 
grown at a lower altitude than 3,000 ft. Cotton cultivation 
on so large a scale at so high an altitude is, in the writer’s 
experience, unique. The country under consideration is, 
then, a plateau, situated on the Equator, well watered, 
bounded on two sides by the great lakes Victoria and Albert, 
with Mount Elgon (13,000 ft.) to the east and snow-capped 
Ruwenzori (16,500 ft.) to the west. 

In this romantic setting nestles a country ever green, 
with an annual rainfall, for the most part, of from 40 in. 
to 60 in., well distributed throughout the year, supporting 
an agricultural population of about 3,000,000 souls. 

In view of the proximity of the great lakes, it is not 
surprising that the temperature is remarkably equable 
throughout the year, and that the daily extremes are by no 
means great, the thermometer at ordinary altitudes seldom 
rising above 95* F., or falling below 65“ F., throughout the 
year. With a range of temperature such as this it will be 
readily understood what a great variety of economic plants 
Uganda can support. 

There is, perhaps, no more progressive type of negro to 
be found throughout the length and breadth of Africa than 
the Baganda, as the native of the principal tribe of the 
countrj'^ is termed. He has an innate love of trade, and is 
encouraged, so far as this side of his nature is concerned, 
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by the Indian trading community, whose agents have pene¬ 
trated far and wide and have been the means of developing 
trade at the rapidly increasing rate, which has been main¬ 
tained in recent years. 

The following comparative statement of exports will 


show at a glance 

the chief products which 

have come to 

the front. 




Product. 

Value 

Value 

Value (xQxt-ia) 

(1908-9). 

(1910-11). 

approximately. 


£ 

£ 

£ 

Cotton (ginned) . 

. 30,003 

120,664 

240,000 

Cotton (unginned) 

. . 11,229 

44.748 

— 

Goat-skins . 

. 21,486 

24,920 

— 

Hides . 

. 12,436 

20,544 

— 

Chillies 

725 

20,492 

— 

Rubber 

. . 6,366 

13.559 

— 

Sim-Sim (Sesamum) , . 2,717 

4.477 

— 

Ground-nuts 

. . 208 

3.180 

— 

Coffee . 

— 

383 

%_ 


Some mention will be made of each of the above in turn. 
First and foremost the rise of the cotton industry in Uganda 
stands out pre-eminently, and some account of how this 
progress has been achieved will therefore be of interest. 

Reports by the Imperial Institute on cotton grown in 
Uganda in recent years will be found in the following 
publications : Colonial Reports, Miscellaneous Series [Cd. 
3997], 1908, and this Bulletin, p. 481. 

When the Agricultural Department took over in 1909 
the work of developing cotton cultivation in Uganda, the 
outstanding characteristic of the existing cultivations was 
their almost entire lack of system. There was no variety 
recognised as the most suitable to be grown, though pre¬ 
vious experience had certainly pointed in favour of one of 
the American Upland varieties; there was no recognised 
sowing season, no regular system of cultivation, and no parti¬ 
cular soil or situation appeared to be regarded as superior 
to any other from a cotton-producing point of view. 

In order, therefore, to obtain as soon as possible some 
working data to go upon, a scheme of experiments was 
prepared without delay, seed and manures being at once 
ordered from England so as to be in readiness for the 
spring rains of 1910. Different centres were selected by 
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Messrs. Bruce, Knollys, and Morgan, who comprised the 
staff by whom the writer was ably and loyally assisted in 
this branch of the work, and each of these officers carried 
out a similar set of experiments under varying conditions 
of soil and climate. 

The scheme included variety, manurial, and cultural 
tests, with a view to ascertaining (i) which variety of cotton 
could most profitably be grown, (2) whether the soils of 
Uganda were notably lacking in any of the plant foods 
essential to successful cotton cultivation, and (3) the time 
of sowing and methods of cultivation which would give the 
best results under local conditions. Space will not allow 
of a detailed account being given here of the plan of the 
experiments, but the following brief summary of the results 
obtained may not be out of place. 

The outstanding feature of the variety tests was that the 
long-stapled Upland varieties “Sunflower" and “Allen’s 
Improved ” both showed them.selves to be well adapted to 
local conditions, producing lint of very high quality, and 
yielding at least 5001b. of seed-cotton per acre, while the 
average yield of ordinary Uganda cotton under similar 
conditions was not appreciably more, though its quality 
was distinctly inferior. 

With regard to the manurial trials, six of which were 
conducted under varying conditions as to soil and climate, 
it was observed that in no case did the manured plots show 
an increased yield, over the unmanured check plots, of 
sufficient importance to be attributable in any way to the 
effect of the various manures. Such a completely negative 
result was most interesting, indicating as it did that the 
controlling factor in Uganda must be more closely con¬ 
nected with climate than with soil. This conclusion, 
indeed, is supported, and in the writer’s opinion amply 
justified, by observation of the climatic conditions in 
various parts of the Protectorate as compared with those 
obtaining in Egypt and America, where much higher yields 
per acre are recorded. In these latter countries the plant 
seldom suffers from lack of moisture in the growing season, 
while'both the day and night temperatures during the 
ripening season are some 15° hotter than is generally 
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experienced in Uganda, where the extremes at this season 
generally lie between 70“ and 90° F. 

Turning now to the cultural tests, it was demonstrated 
that the distances at present adopted for sowing, namely, 

4 ft. by ft., which were advocated in 1910 in preference to 

5 ft. by 2 ft. previously adopted, cannot with economy be 
further reduced. 

Cultivation on the flat proved generally superior in 
results to ridge cultivation, and cultivation to a depth of 
at least 6 in. was shown to be essential for good results, 
though deeper cultivation did not, as a rule, make a very 
striking difference, probably on account of the exceedingly 
permeable nature of most Uganda soil, and the fact that 
none of the soils under experiment were impoverished by 
constant cropping. Analyses of certain Uganda cotton 
soils have been made at the Imperial Institute,'^and the 
results are recorded in this Buixetin (1912,10, 70). 

It was further demonstrated that in Bukedi, which is by 
far the most promising cotton district in the Protectorate, 
comprising as it does the rich land around the shores of 
Lake Kioga, where the soil may be described as a deep 
sandy loam, land ploughed with a wooden plough of the 
Indian type gave as heavy a yield of cotton as similar land 
that had received thorough preparation by hand. This 
result is one of far-reaching importance, as it would be 
possible by means of the plough to prepare large areas for 
cotton cultivation in Bukedi, where the population is 
sufficient to provide plenty of labour for picking. Such a 
proposition, in conjunction with the question of steam or 
motor power, is well worthy of the attention of capitalists, 
but even on a smaller scale, without machinery, the 
possibilities with ploughing oxen are very great, since 
cattle are plentiful and the natives in this locality readily 
acquire skill in the use of the plough. The last but not 
least important result of the cultural tests was the determi¬ 
nation of the most suitable sowing season. This would, 
without doubt, appear to lie between May 15 and August 15 
for every part of the Protectorate, the best time being earlier 
towards the north than in those regions nearer Lake Victoria, 
where the autumn rains are generally more prolonged. 
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The Department, while these experiments were in pro¬ 
gress, lost no time in correcting obvious cultural errors, and 
instructing the natives in the elementary ideas underlying 
successful cotton cultivation. 

With this end in view a system of native cotton instruc¬ 
tors was inaugurated, and has proved an unqualified success. 
The European staff, whose time is principally spent in 
touring the Protectorate with a view to instilling sound 
agricultural principles into the native mind, soon realised 
that an enormous amount of their energy was being wasted 
in laborious detail which could be equally well accom¬ 
plished by a staff of carefully trained natives, thus enabling 
the European to cover more ground on inspection duty, 
and that far more efficiently. These paid instructors 
rapidly acquire the essential principles of cotton culti¬ 
vation, and are then sent throughout their respective 
districts to give practical demonstrations in every 
village. 

Such a system reaches the individual peasant, no matter 
how illiterate he may be, and whereas when an officer 
attempts to undertake this work himself, any good 
impression that may be created is almost certain to be quite 
obliterated before his next visit, the local instructor, on 
the other hand, is able to pay frequent visits, and has time 
to see that his instructions are carried out. It should be 
added that such men are almost invariably nominated by 
the local chief, and work with his hearty co-operation. 
The very marked improvement in all districts where 
native cotton-instructors have been at work speaks for 
itself, and has always been a source of the greatest 
satisfaction to all who have been in a position to judge 
of it. 

In the past, as has been already mentioned, it was the 
custom in Uganda to sow cotton seed at all seasons of 
the year, but now that the proper sowing season has been 
determined, that undesirable state of things has ceased, 
as it has been decided to restrict cotton-sowing to the 
months of May-August inclusive, and to cause the old 
plants to be uprooted as soon as the spring rains of the 
following year bring the picking season to a natural con- 
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elusion, which is generally about March 15. It is antici¬ 
pated that this action will greatly reduce the amount of 
stained, dirty, and wet cotton which formerly often found 
its way on to the market. At the same time it will doubt¬ 
less act as a valuable check to the rapid multiplication of 
insect pests, which, under the old regime, have had a con¬ 
tinuous food supply throughout the year. 

To American readers it will probably appear extra¬ 
ordinary that cotton cultivation is in any way practicable 
without the rigours of a winter to aid in the warfare 
against insect life, but it must not be forgotten that the 
mild climate of these Equatorial regions greatly favours 
the increase of insectivorous birds, whose kindly offices 
are too often underestimated. In Uganda, too, the ubiqui¬ 
tous wild guinea-fowl consumes daily immense quantities 
of cotton-stainers. 

One of the most remarkable features about the cotton 
industry of Uganda is that the cultivation is almost entirely 
in the hands of natives, the purchasing and collecting 
being taken up by small Indian traders, while the ginning 
and exporting is done mainly by European firms—a fine 
example of how each class can do its share towards the 
well-being of the other and the ultimate benefit of the 
whole community. 

To the Department remains the task of conducting a 
free seed distribution, for the entire seed supply of the 
whole Protectorate passes annually through its hands, no 
cultivator being allowed to obtain his seed from any other 
source. 

In order that this most responsible work might be 
characterised by economy and efficiency, the number of 
seeds to sow per hole, and the most economical distances 
between the rows and between the plants in the rows had 
to be carefully ascertained. 

It has been found possible to obtain seed of 85 per cent, 
average germinating capacity, and by sowing three seeds 
only per hole, an excellent stand of plants is obtained, 
which permits of singling down to one sturdy plant at 
each place. 

Theoretically about 5 lb. of seed are needed per acre. 
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but the general allowance, taking into consideration re¬ 
sowing, loss, and other contingencies, has been 6 lb. The 
seed distributed in 1910 amounted to 133 tons, and the 
resulting crop to approximately 20,000 bales. The area 
covered by the crop was probably about 50,000 acres, and 
the average yield about 480 lb. of seed-cotton per acre. 
These figures are very interesting if compared with those 
of Egypt or America, where much larger quantities of seed 
are used, the amount in these countries often ranging from 
50 to 70 lb. per acre. The difference is of course accounted 
for by the facts that in America sowing is done by 
machinery, with the unavoidable attendant waste, whereas 
in Uganda every seed is counted out, and that in Egypt, 
under a system of irrigation, a great deal more seed is 
required at each hole, in order to burst the clod, than is 
the case in the loose friable seed-bed usually found in 
Uganda. 

But the extreme importance of the utmost economy in 
the use of seed in Uganda lies in the fact that were, say, 
four seeds sown per hole instead of three, it would involve 
an increase in the seed supply of 33 per cent., or, say, 
40 tons, and as seed has in many cases to be carried 
anything up to 100 miles on bullock-wagons, or even on 
porters’ heads, it is a most serious consideration. Another 
great advantage gained by economy in the use of seed is 
that less time is required to introduce an improved variety 
into general cultivation, and a smaller area is required 
for raising the necessary amount of choice seed, thus 
permitting of closer supervision and a consequent reduc¬ 
tion in the possibility of risk of contamination from outside 
sources. 

The steps which have been taken for improving the 
quality of Uganda staple may here be briefly considered. 
This year (1912), as the result of three years’ work, the 
pure, long staple varieties, “ Sunflower ” and “ Allen’s 
Improved," have been substituted throughout the Pro¬ 
tectorate for the mass of miscellaneous hybrids, which 
were previously to be found in the country. These 
varieties are characterised by staple varying in length 
from ij in. to in., and generally command a premium 
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of at least 2d. per lb. on “ middling American” in Liverpool 
(compare this Bulletin, p. 481). 

A seed-farm has been started on approved modern 
lines, based on the strictly practical principle of selection 
from the individual. In this way fresh stocks are being 
secured every season, and these are bred pure, increasing 
their progeny fifty-fold every season, until sufficient seed 
is available for cultivation on a large scale, when they 
are distributed to a well-defined and restricted area of 
say 2,000 acres, which has up to the present been capable 
of supplying seed for the whole Protectorate. The points 
to which most attention is given in selection are length, 
uniformity, and strength of staple, and also ginning per¬ 
centage, the latter being a most important point where 
the ginnery is sometimes as much as 100 miles from the 
cotton field, seed being worth practically nothings 

The cultivation of cotton is becoming extremely popular 
amongst the natives. Large quantities of the staple are, 
however, only reaching the market after long delay caused 
by inadequate transport facilities, and until this state of 
things is remedied progress will be impeded. More roads, 
railways, and steamers are required to deal with what 
is already produced, to say nothing of what may be grown 
in the future. Another most pressing need at the present 
time is the construction of ginneries further up country, 
nearer the source of supply. Two most desirable sites 
suggest themselves, namely Bugondo and Masindi Port, 
both ports on Lake Kioga, where great trading possibilities 
exist. Were such ginneries erected they would, by reducing 
bulk to one-third, probably do more than anything else 
to simplify transport problems. 

Throughout the less mountainous and hotter parts of 
the Protectorate in the neighbourhood of Lake Kioga, to 
the north-east, there is no “ money crop " so well adapted 
to native requirements as cotton, since it gives a return 
within nine months of seed-time. It is moreover a com¬ 
modity of which any quantity can be absorbed, so far 
as Uganda is concerned, without depressing the market, 
while the price obtained locally for seed-cotton is never 
below \d. per lb., and is often a great deal higher. Cotton 
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will thus pay well for transport when sim-sim (sesamum) 
and ground-nuts would fail. 

It must not be supposed, however, that these latter 
crops are without interest from the exporter’s point of 
view. They are both important products, the export of 
sesamum having doubled during the period under review, 
and that of ground-nuts being now fifteen times what it 
was only three years ago. 

The special importance of these crops lies in the fact that 
they are both concentrated food-stuffs, the growth of which 
on a large scale it is most desirable to encourage amongst 
the natives, so that there may be a substantial capital 
supply of food v^ithin the country of such a kind as can be 
easily handled. Such a standby may at any time become 
invaluable in case of famine, or in the event of a heavy 
call on food being made for labour on railway or other 
public w’orks. There is no doubt that as the steamer 
service on Lake Kioga is developed, and the country 
around Lake Salisbury and Acholi is further opened up, 
there will be great openings for trade in these two pro¬ 
ducts, the possible resources of which have so far been 
hardly touched. 

The fact, too, that the ground-nut is a leguminous plant 
makes it especially desirable for use in rotation with 
sesamum and cotton. It may, however, be observed that 
so far as native agriculture is concerned the need of legu¬ 
minous crops for purposes of rotation is not nearly so 
imperative in Uganda, where large areas of virgin soil 
are available close at hand and the population is well 
distributed, as in countries where an opposite state of 
things exists. On the other hand, the desirability of some 
such cover-crop in the case of coffee and rubber planta¬ 
tions, now being worked on a considerable scale by 
Europeans, is only too obvious as a means of checking 
the “ wash ” so prevalent upon the hills which are the 
characteristic feature of the landscape in that part of 
the Protectorate where climatic conditions most favour 
the growth of these crops. 

Amongst the principal legumes which have been under 
experiment in this double capacity of soil-protectors and 
*9 
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soil-builders are Crotalaria striata, Mucuna gigantea (giant 
bean), Tephrosia purpurea, vetch and gram. Of these, the 
first two so far promise to give the best results. While 
Crotalaria striata gives a heavy growth, most valuable for 
“ green-manuring,” its roots may, if allowed to encroach too 
near the main crop, draw too much from the soil. The giant 
bean, on the other hand, provides plenty of shade for the 
soil by its wide-spreading leaves ; its trailing stems spread 
across the slopes and effectually prevent “ wash," its 
numerous leaves provide a good supply of humus, while 
its root monopolises the soil to a far less degree than 
that of Crotalaria. It is therefore in the writer’s opinion 
to be preferred. 

The trade in goat-skins and hides is one which has 
held an important place in Uganda commerce for some 
years past, and is likely to develop steadily as* the wealth 
of the country increases and as money becomes more 
widely circulated. The native’s idea of wealth consists 
in the possession of cattle and wives; he seldom buys 
land, since at present there is not more than about 2 per 
cent, of the Protectorate under cultivation, and he can 
consequently have the use of as much land as he requires. 

Goats thrive and are plentiful in most parts, but the 
grazing of cattle is controlled by the distribution of the 
tse-tse fly, Glossiua Morsilaus. 'I'hcre arc fortunately vast 
tracts quite free from this deadly insect, and here large 
herds of cattle roam. 

Chillies (a semi-wild crop of Busoga, the Eastern Pro¬ 
vince of Uganda) thrive exceedingly in the banana planta¬ 
tions, and pay handsomely for collection when prices 
rule high, but not otherwise. Uganda has won world¬ 
wide fame for the production of these small fruits, the 
seed of which is scattered mainly through the agency of 
birds. 

Rubber has for some years appeared as an important 
item among Uganda exports, and is likely to continue to 
do so. The variety mainly responsible for the output 
hitherto has been the wild I'mitumia clastica and various 
species of Landolphia which occur in the Mabira, Budongo, 
and Bugoma forests, but as year by year plantations begin 
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to come into bearing it is probable that the cultivated 
Hevea brasiliensis and Manihot Glaziovii will take a more 
important place. At any rate the results obtained so far 
from eight-year-old Hevea trees have been most satisfactory 
when considered in conjunction with the cost of pro¬ 
duction. 

But of all planter’s crops in Uganda none has proved 
itself to be more desirable than coffee. The variety under 
general cultivation is Coffea arabica, and the results so far 
obtained are highly satisfactory, a yield of 1,000 lb. of dry 
beans per acre being commonly obtained from trees after 
the third year. Numerous plantations, both European 
and native, have recently sprung into existence, power 
factories are being set up, and great activity is in evidence 
on every hand. There can be little doubt that the next 
five years will see an export trade in this commodity built 
up which will rival that of cotton in importance. 

There is one other product grown in Uganda which 
may be regarded as of sufficient general interest to warrant 
mention, namely w’heat. This cereal can be grown to some 
advantage on the foot-hills of Ruwenzori, right on the 
western frontier of the Protectorate, about 200 miles by 
road from headquarters. The yield last season was only 
about twelve bushels (756 lb.) per acre, but this the writer 
would venture to submit is quite a profitable return when 
the local price of white flour is 4f/. per lb. Owing to the 
fact that not very far away lie the Kilo gold-mines of the 
Belgian Congo, as well as several other Government 
stations both in British and Belgian territory, it is believed 
that a most lucrative milling industry can and will be 
developed in the immediate future at Fort Portal, the 
western outpost of the Protectorate. This will solv^ the 
somewhat difficult problem of providing a “ money crop " 
for the natives in this outlying district, and thus materially 
help forward its development. 
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GENERAL NOTICES RESPECTING ECONOMIC PRODUCTS 
AND THEIR DEVELOPMENT 

THE COAL RESOURCES OF THE BRITISH 
CROWN COLONIES AND PROTECTORATES 

Part I. 

West Indies, Trinidad 

The only locality in the West Indies where coal has been 
found is the island of Trinidad. There is little information 
as to its mode of occurrence and extent, for attention has 
been mainly directed to the investigation of the deposits of 
petroleum and its residual deposits of bitumen, including 
asphalt and “ manjak." ^ 

A seam of lignite (brown coal) from 4 to 6 ft. thick is 
said to occur in the cliffs of the south coast between 
Oropuchy and Moruga, in strata of Tertiary age dipping 
to the east at an angle of 30°. It sometimes contains 
interlaminar deposits of calcium sulphate, and is frequently 
discoloured by the presence of iron oxide. In other cases 
it is more compact, and resembles cannel coal or pitch, 
being evidently allied to " manjak.” An analysis of a mixed 
sample in the Scientific and Technical Department of the 
Imperial Institute gave the following results : 

Per cent. 


Volatile matter (including sulphur but not water) . 32 9 

Fixed carbon.34 0 

Water.137 

Ash., 19-4 

Sulphur. 5* o 6 

Calorific value,' small calorics.437^^ 

Evaporative power*.8’17 


’ The calorific value represenU the number of grams of imter raised from d* to 
I® C, by the combustion of i gram of the coal. 

The evaporative power represents the number of grams of water at 100° C. con¬ 
verted into steam at the same temperature by the combustion of i gram of the coal. 

The coal burned readily with a highly luminous flame. 
When it was heated to drive off the volatile constituents, 
the residue did not cake and form coke, but left a friable 
mass which fell almost at once to powder. The coal is 
therefore of inferior quality, the percentage of fixed carbon 
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being too low, and that of ash and sulphur too high. The 
amount of sulphur is no doubt largely due to the presence 
of calcium sulphate, which might be removed by washing. 
The fact that the samples were taken from the surface may 
be responsible for their poor quality. 

Mr. E. H. Cunningham Craig, formerly of the Geological 
Survey of the United Kingdom, who was engaged by the 
Government of the Colony to investigate its mineral 
resources, believes that lignite will also be found in suffi¬ 
cient amount for all local purposes in the districts of 
Chatham and Irois. 


AFRICA 

Southern Nigeria 

Valuable seams of lignite occur in Southern Nigeria in 
the valleys of the Niger and the Ogun in strata con¬ 
sisting of alternations of sand and clay and carbonaceous 
shale, and known as the Lignite Series. The only fossils 
found up to the present are leaves, which have not yet been 
determined, so that their exact age is still uncertain. 
As in the West Indies the Tertiary deposits in West 
Africa contain in some cases lignite and in others 
bituminous products. The latter are found in a variable 
series of sands and clays, which Mr. Parkinson has 
called the Ijebu series {Quart. Journ. Geol. Soc. 1907, 63 , 
308), containing obscure marine or brackish shales. 

As the Lignite and the Ijebu Series do not occur 
together, the stratigraphical relation in which they stand 
to one another cannot be directly determined, but the former 
is believed to be the older. Both are covered, with more 
or less unconformity, by the group of sands and clays 
known as the Benin Sands, which were deposited in a 
period of submergence referred to early Quaternary 
times, and occupy much of the lower country. In some 
places, however, they have been raised into low plateaus, 
and where these have been cut into by the streams the 
older strata are exposed to view. In this manner the 
existence of important beds of lignite has been demon¬ 
strated in the neighbourhood of Onitsha and Asaba, which 
are situated nearly opposite to one another on the 
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east and west banks respectively of the Niger, about 
Lat. 6°2o'N. and Long. 6'’45'E. 

On the eastern side of the river, valuable beds are 
found near Newi, which lies about a dozen miles to 
the south-east of Onitsha. Here the Mineral Survey 
of Southern Nigeria found a seam of good lignite about 
12 ft. thick, and another, loo ft. higher in the series, about 
5 ft. thick. ‘They occur in the deep-cut sources of the 
Eze stream, which crosses the road from Onitsha about 
a mile north-west of Newi, and could be worked 
economically by adits. Numerous other exposures were 
found elsewhere in the neighbourhood by the Mineral 
Survey. The deposits appear to extend to the west and 
south-west towards the Niger. Two samples, one of 
I 5 cwt. and the other of 22 cwt., from the 12 ft. seam, 
examined in the Scientific and Technical D??partment of 
the Imperial Institute, gave the following results : 

Twelve-foot aeam. 

Source of Kzc. 

Smaller sample. Larger sample. 



Per cent. 

Per cent. 

Volatile matter .... 

• 48-17 

39 ' 3 i 

Fixed carbon .... 

• 2983 

25-16 

Water. 

. 10-88 

2067 

Ash. 

. HT2 

14-86 

Sulphur. 

. I -08 

0-67 

Calorific value, ^ small calories 

. 5,669 

4,681 

Evaporative power * . 

. 10-58 

874 


• For the explanation of these terms see footnotes to table on page 434, 

The smaller sample had lost water since it was taken. 
The lower amount of ash is probably due to more careful 
selection. Four other analyses of samples from near 
Omodimi, in the same neighbourhood, gave the following 
results: 




3' 9" seam^ 
Omaiella 
stream. 

Obaneno 

stream 

(upper spring). 

Obaneno 

stream 

(lower spring). 

Dark, shaly, 
Obelele 
atream. 

Volatile matter 


Per cent. 

45’64 

Per cent. 

47*25 

Per cent. 
41-15 

Percent. 

42-52 

Fixed carbon 

. 

3287 

31-26 

35-60 

32-29 

Water . 

. , 

13*41 

12'46 

I 4 -II 

12-23 

Ash 

. 

8-o8 

9*03 

9*14 

13-16 

Sulphur. 


1*97 

065 

0-86 

0-78 

Calorific value, small calories 

Si 530 

5.502 

5.112 


Evaporative power 

• 

10-32 

10-27 

9*54 
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Another lignite tract occurs on the other side of the 
Niger, to the west and north-west of Asaba. It was 
examined by the Mineral Survey in 1905, and again 
in 1910. The more important seams which have been 
discovered up to the present occur in the plateau 
which is situated between the valley of the Atakpo on 
the south and that of the Anwai on the north, and in 
the neighbourhood of Issele-Azaba, about 12 miles 
north-west of Asaba, and has a width from north to 
south of from 2\ to 4 miles. They are nearly horizontal, 
and are mainly exposed in the tributary streams of the 
Atakpo, for so far as is known the Anwai has no 
southern tributaries. In some places a portion of the 
Lignite Series, and with it some of the lignite itself, 
appears to have been eroded before the deposition of 
the Benin Sands which form the plateau, but except so 
far as this may be the case the seams must underlie the 
whole plateau. 

An outcrop, to which a road has been constructed from 
Asaba, lies in the Atakpo valley to the south of Okpanam 
and about six miles from the Niger. The main seam 
has a maximum thickness of 23 ft., but at other points 
it is only 18 ft. thick. A bore close to the face of the 
workings gave a thickness of only 12 ft. 9 in., but there 
it appears to have been partly removed before the Benin 
Sands were laid down. Other seams occur both lower 
and higher in the sands. 

The main seam can be mined without difficulty by 
means of open-face workings or adits. The area does 
not show evidence of much earth-movement, and the 
only faults which have been observed are of small 
importance. 

To the south, in the Ibusa district, seams. measuring 
6 ft. 4J in. and 5 ft. 9 in. occur in the bed of the Oboshi 
stream, but as the slope of the stream is small they 
would have to be developed by shafts. 

The following are the results of anal^’ses made at 
the Imperial Institute of the lignite from the neighbour¬ 
hood of Okpanam and Ibusa: 
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Samples from the Atakpo Valley, Okpanam 



Average. 

Best. 

Consign¬ 
ment ol 

10 tons. 

The simc 
dried to 

10 per cent, 
of moisture. 


Pgr cent. 

Per cent. 

Pet cent. 

Per cent. 

Volatile matter. 

44'86 

i52‘86 

42 36 

5253 

Fixed carbon ..... 

29 48 

33 28 

25 84 

3204 

Water ....... 

11-81 

8-90 


1000 

Ash ....... 

>385 

4-96 

4 38 

5 43 

Sulphur ...... 

IIO 1 

o'S4 

— 

— 

Calorific value, small calories 

5,402 ‘ 

6,705 

5,018 

6,189 

Evaporative pouer .... 

10 06 

12 46 

9’37 

ii'55 


The excessive amount of moisture in the consignment 
of 10 tons is due to the fact that it had not been allowed to 
dry thoroughly in the air. If this were done the results 
would be better than the average. 


Samples from Mballa, Okpanam 



Average. 

^*best. 


Pet cent. 

Per cent. 

Volatile matter . 

. . . 40*26 

43-33 

Fixed carbon 

. 29*25 

3606 

Water.... 

. 10*00 

1 0*6 1 

Ash .... 

. 20*49 

10 00 

Sulphur 

. 235 

2*22 

Caluritic value, small calories . . 5,050 

5*811 

Evaporative power 

• 9 40 

0 

CO 

v* 

Samples from 

Ukpai Stream, Ibusa 



Average. 

Best. 


Per cent. 

Per cent. 

V^olatile matter . 

. 45’94 

47*83 

Fixed carbon 

. 36 22 

35-50 

Water .... 

. 9 79 

1047 

Ash .... 

. 8*05 

6*20 

Sulphur 

0 68 

0*47 

Calorific value, small calorics . . 6,108 

6,201 

Evaporative powder 

. 11-37 

II 54 

Samples from 

Oboshi stream, Ibusa 



Average. 

Beit. 


Per cent. 

Per cent. 

Volatile matter . 

. 4701 

51*20 

Fixed carbon 


28-73 

Water 

. 9*44 

8-47 

Ash ... . 

. 12*37 

I i*6o 

Sulphur 

. . . 161 

__i :38 

Calorific value, small calories . 5t597 

6 ,I 4 S 

Evaporative power 

10*42 

11-44 


A specimen from a small seam, half a mile north-east 
of Okpanam, gave, on destructive distillation, gas at the 
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rate of 7,780 cubic ft., measured at 15° C. and 760 mm. 
barometric pressure, to the ton of lignite, or if manu¬ 
factured free from air and purified, 5,884 cubic ft. The' 
composition of the gas and lignite is shown below: 


Percentage Composition of Gas by Volume 



As actually 

If manufactured 
free from atmo¬ 


obtained. 

spheric air and 


Per cent. 

purified. 

Per cent. 

Hydrogen. 

27-2 

360 

Methane. 

27-2 

36-0 

Other hydrocarbons (mainly olefines) 

4*0 

5'3 

Carbon monoxide .... 

172 

227 

Carbon dioxide. 

4-0 

— 

Nitrogen. 

i6-8 

— 

Oxygen. 

3-6 

— 


Analysis of Lignite used 


Volatile matter .... 


Per cent. 

. 4702 

Fixed carbon .... 


• 3471 

Water. 


. 11 40 

Ash. 


. 6-87 

Phosphoric acid .... 


0’024 

Sulphur. 


0-20 

Calorific value, small calories 


. 5727 

Evaporative power 


. io‘69 


At Obompa (Obongkpa), 24 miles north-west of Asaba, 
a seam, 20 ft. thick, of good lignite is seen in the bed of 
the lyiokolo about 35 yards below its source. The lyio- 
kolo flows into the lyiawku, in the bed of which five 
other seams of lignite outcrop, giving rise in some cases 
to low waterfalls. These seams measure 10, 9, 8, 20 
(approximately), and 10 ft. in thickness, making a total 
of about 77 ft. of lignite in some 250 ft. of mudstone and 
shales. These outcrops are distant only 6 or 8 miles 
from the Otor, a navigable tributary of the Niger, and 
it is probable that extensions of the deposits, a*^ j resent 
undisclosed, will be found even nearer. The configura¬ 
tion of the ground will allow the lignite to be worked 
by means of adits. 

Still farther to the north-west lignite is found in the 
valley of the Adaji stream, Ubiaja, Lat. 6° 40' N. and 
Long. 6° 20' E. The largest seam is 5 ft. in thickness, 
and the quality is mostly good. It would be useful for 
local purposes at least. 
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Sub-bituminous coal also occurs in Southern Nigeria 
in the steep eastern scarp of a plateau which slopes on 
the west gently down to the Niger, some 45 miles distant. 
This scarp can be traced northward in Long. 7° 22' to 23'; 
from about Lat. 5° 50' in a nearly straight line to Lat. 6“ 45', 
where it dies out, and along it a nearly horizontal fresh¬ 
water series, consisting of sands, carbonaceous shales, 
mudstones, and coal, is exposed by the eastern-flowing 
streams that have cut back into the scarp. These strata 
are covered unconformably by a thickness of over 200 ft. 
of Benin Sands, and pass downwards into estuarine rocks. 
The coal-seams have at present only been proved in the 
neighbourhood of Udi, about Lat. 6° 12', and thence north¬ 
ward to that of Nike, about 6’ 27'. The distance to which 
they extend to the eastward under the Benin Sands is not 
at present known. The fossils have not yet been deter¬ 
mined, and the age of the series is still uncertain, but'lt 
is not improbably late Cretaceous. Some of the coal 
resembles that of the coal-bearing strata of Eastern 
Australia, which are usually considered to be of Jurassic 
age, but may perhaps be Triassic 

Five scams of black sub-bituminous coal occur in the 
Ofam River near Udi, and analyses of these in the Scientific 
and Technical Department of the Imperial Institute gave 
the following results: 



No. I. 

No, a. 

No. V 

No. 4. 

No. 5 . 

Thickness of seam . 


3 ft- in- 

(specimen 
taken from 
only 2ft. 

6 in. of this) 

2 ft. 2 in. 

2 ft. 4 in. 

2 ft. 0 in. 

1 ft. II in. 

Volatile matter . 

Fixed carbon . 

Water 

Ash .... 
Sulphur . 

. 

P9r cent. 

3266 

4363 

6*92 

1679 

0*87 

Per cent. 
40-41 

45‘63 
6*20 
776 

I '45 

Per cent. 
40-78 
3957 
5 'J 3 
14-52 
1-28 

Per cent. 

33’82 

42-30 

5-46 

18-42 

0-74 

Per cent. 
46-98 
43*53 
4 * 1 $ 
5*34 

I-61 

Calorific value, small calories . 
Evaporative power . 

5,892 

iroo 

6.979 

1303 

6.453 

1204 

5.976 

11-15 

7.456 

13-92 


Hand specimens show alternations of dull and lustrous 
layers. The material appears to be intermediate between 
lignite and true bituminous coal. This is shown by the high 
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proportion which the volatile material bears to the fixed 
carbon, and the considerable amount of water present. 
Except in the case of the second and fifth seams the 
percentage of ash is rather high. 

Further details as to the lignite and coal deposits of 
Southern Nigeria will be found in the following Reports 
on the Mineral Survey of that country, carried out under 
the direction of the Imperial Institute: Colonial Reports, 
Miscellaneous, No. 33 [Cd. 2876], 1906, pp. 9, 17; No. 67 
[Cd. 4994], 1910, P- 19; No. 68 [Cd. 4995], 1910, pp. 3, 14; 
No. 81 [Cd. 5901], i9ii,p. 16, and the report in the same 
Series on the work of the Survey for 1910, just published 
[Cd. 6425], 1912, pp. 3, 9. 

NyASAI-AND 

The coal of Nyasaland occurs, like that of South Africa, 
in the Lower Secondary rocks known as the Karroo 
System. These are found both in the north and along the 
south-west border. In the former area they occur in strips, 
usually with a north and south direction and easterly dip, 
which have been faulted dowm into the crystalline schists 
and so preserved. At the same time, on account of their 
soft character, they have been worn into low ground. 

The usual succession consists of: 

3. Sandstones and argillaceous limestones, 

2. Shales, coals, and mudstones (not exceeding 200 ft. in thickness). 

I. Sandstones and basal conglomerate. 

The coal is as a rule distinctly laminated, showing 
alternations of bright coal and dull earthy material which, 
however, contains as much combustible volatile material as 
the brighter portions. The seams are usually lenticular, 
and vary in character from place to place. 

The following plants have been identified by Mi. E. A. 
Newell Arber : 

Glossopteris iudica^ Schimp., G. retifera^ Feist., G, cf. 
angHstifolia, Brongn., G. brow)iiana, Brongn., G. cf. ampla, 
Dana, Schizoncura gondivancnsis, Feist., VcrtcbrariaQ) and 
Noeggeraihiopsis(^\ an assemblage corresponding generally 
to the flora of the Lower Beaufort Beds of South Africa 
and the Middle or Upper Damuda of India, which is 
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probably of Mid-Permian age. At the same time the 
Molluscan fauna resembles that of the fresh-water Permian 
Beds of Russia. The fish remains, on the other hand, 
present Triassic affinities. They are accompanied by the 
crustacean Estheriella, a sub-genus of Estheria with radial 
striations, originally described from the Trias of Saxony 
but also occurring in the Upper Carboniferous rocks of 
Scotland and the Karroo beds of Cradock. On the whole 
the coal may be considered to be more or less contem¬ 
poraneous with the Raniganj coal of Bengal. 

Nkana Area 

The Nkana area of Karroo rocks, which lies in the 
extreme north of the Protectorate, is divided by an oblique 
fault into a northern, Mandengo, tract in which the dip is 
to the east, and a southern, Kanjoka, tract with a dip to t|ie 
south. From the former the Karroo rocks and coals 
extend northward into German territory, where they have 
been described by Bornhardt {Deiiisch-Osi-Afrika, Berlin, 
1900, 7 , 13s). 

In the Mandengo tract fq’ 37' S., 33° 37' E.) the coal¬ 
bearing rocks have a thickness of 15 ft., of which 7 ft. 
consist of coal, which probably extends over an area of 14 
square miles. In the west it could be mined by a system 
of adit levels and cross-cuts. In the north-east, on the 
other hand, it may be e.xpected to occur at a depth of from 
3,000 to 5,000 ft. below the surface. 

Analyses of Mandengo coal in the Scientific and Techni¬ 
cal Department of the Imperial Institute gave the following 
results: 



AverRj|;^e of 

I^st 


four Rumples. 

ssmple. 


Per cent. 

Ptr ctnt. 

Volatile matter 

• 2775 

27-83 

Fixed carbon .... 

. 43-89 

4406 

Water. 

. 6-61 

5*55 

Ash. 

. 2174 

22*56 

Sulphur. 

— 

1*24 

Calorific value, small calories . 
Evaporative power . 

• 5.303 

• 9-90 

5.533 

10*33 


The coal yields a considerable amount of combustible 
volatile matter and usually burns with a long luminous 
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flame. It does not cake on distillation of the volatile 
constituents. 

In the Kanjoka tract (about 9° 40' S., 33° 41' E.) coal 
underlies an area of 6 square miles. Out of a thickness of 
62 ft. of coal-bearing beds, 22 ft. 6 in. consist of coal. It 
resembles the coal of the Mandengo tract, but does not burn 
with so long a flame. The following analyses were made 
at the Imperial Institute ; 



Average of ten samples 
(excluding a weathered 
sample). 

Best 

sample. 


Per cent. 

Per cent. 

Volatile matter 

. 27-05 

29*82 

Fixed carbon . . . . 

• 35 ' 9 > 

44*97 

Water. 

• 8-95 

9-36 

Ash. 

. 28*09 

15-85 

Sulphur. 

~ 

0*86 

Calorific value, small calories . 

• 4 ,i 35 

5 .' 7 J 

Evaporative power . 

• 772 

965 


The seams in the Nkana area are sometimes traversed 
at right angles to the bedding planes by fissures 4 to 6 in. 
wide, filled with felspathic sandstone. 


Kasantc, Lufira, and Mpata Areas 

Further east, close to Lake Nyasa, are the Kasante, 
Lufira, and Lower Northern Rukuru areas, where the 
Karroo beds are faulted on the west against the crystalline 
schists and covered unconformably on the east bj^ recent 
deposits. The Kasante coal area (9' 45' S., 33" 50' E) lies 
about midway between the Songwe and Lufira rivers, a 
little to the west of Kasantc village, and immediately east 
of the point where the river of the same name emerges 
from a ravine to flow across the coastal plain to the lake. 
The coal is known to occur in an area of about a square 
mile, and probably e.xtends to the cast and south-east, 
where, however, it may be much faulted. 1 here are two 
or more seams having a total thickness of from 10 to 18 ft. 

The coal is usually dull black and friable, and burns 
without a flame. It docs not cake. The following 
analyses were made at the Imperial Institute: ■ 
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Volatile matter 


Average of 
•even earaplet.* 

Per cent. 

. 2373 

Beet 

•ample. 

Per cent. 

23-31 

Fixed carbon . 

, 

. 4791 

55-51 

Water 


. 8‘89 

890 

Ash .... 

. 

. 1947 

12*28 

Sulphur . 

• 

— 

1*24 

Calorific value, small calories . 

. 4,080 

5.369 

Evaporative power . 

. 

762 

10 02 


* Two obviously poor samples are omitted. 

The Lufira area occurs under similar conditions im¬ 
mediately to the north of the river of that name, about 
7 miles south of Kasante. The coal is too impure and 
shaly to be of much value. 

Still farther to the south in the same north-and-south 
line is the Mpata area, which lies about Lat. lo" S., 
immediately to the south of the Lower Northern Rukuru 
river and east of the Rukuru Ridge. The carbonaceMis 
beds are seen in the Vungwu river and two streams 
farther south. An area of 15 square miles appears to be 
underlain by carbonaceous beds, but the coal is scarcely 
good enough in quality to be worth working. 

The following analyses were made at the Imperial 
Institute of three samples from Mwenemguwe on the 
Vungwu river: 



No. I. 

No a. 

No. 3. 


Per cent. 

Per cent. 

Per cent. 

Volatile matter. 

2773 

20*87 

24-35 

Fixed carbon ..... 

47-63 

29-15 

3604 

Water ....... 

6*00 j 

5 60 

845 

Ash. 

18*64 

44'3^ 

3116 

Sulphur. 

049 

0 66 

O' 50 

Calorific value, small calories 

5»533 

i 3.527 

1 4.224 

Evaporative power .... 

10*33 

1 658 

j 788 


The first two coals burn with a bright, luminous flame, 
whilst the third ignites with difficulty. None of them cake 
on distillation. 


Mwapo and Sere River Area 

Following the Northern Rukuru river upwards to the 
west through the gorge by which it traverses the Rukuru 
Ridge, it is found to be flowing from the south between 
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this ridge on the east and the Virauli massine on the 
west. To the south of the latter it is joined on the west 
by the Mwapo river, and still farther south by the Sere, 
or Msere. In the Mwapo and Rukuru valleys, which lie 
east and south-east of Virauli, about 9° 5/ S. and 33° 45' E., 
there are 150 ft. of coal-bearing strata with 14 ft. of coal, 
including a seam 4 ft. thick. Analyses of samples of this 
coal at the Imperial Institute gave the following results : 



Average of 

Rest 


nine samples. 

sample. 


Per cent. 

Per cent. 

Volatile matter .... 

. 20-38 

29-99 

Fixed carbon 

. 39-86 

5378 

Water. 

. 3'46 

4*55 

Ash. 

. 36-30 

11-68 

Sulphur ..... 

— 

0*82 

Calorific value, small calories 

. 4,440 

6,424 

Evaporative power 

8*29 

11-99 


Only the best of these coals cake on distillation. Thin 
coal-seams occur, associated, it is said, with the basal 
conglomerates, in the basin of the " Upper Mwapo,” which 
joins the Mwapo on the right bank, but the district is little 
known. In the valley of the Sere the oniy coal consists 
of thin seams, which here appear to occur in the felspathic 
sandstones and grits overlying the shales. 

IVcsf Nyika Area 

Further, again, to the south, and higher up the valley 
of the Northern Rukuru river, is the West Nyika area, 
which lies in a north-and-south trough, extending, in 
Long. 33° 45' E., from 10'' 10' to 10° 22' S. Lat, between the 
Mpanda Mountain and the Nyika Plateau on the east, 
and the Kayuni and Sudje ranges on the west. T’ e total 
area of these Karroo rocks, which are separated by nearly 
30 miles of difficult country from Lake Nyasa, is nearly 
70 square miles. The coal-bearing rocks outcrop in three 
different tracts. 

The first of these is near the eastern boundary fault, 
about Lat. 10° 15' S., some distance to the south of 
Mpanda Mountain, where the outcrop is some 4 or 5 miles 
30 
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long. The rocks are best exposed in the Quewera streams^ 
where they show a total thickness of i6 ft. of coal. There 
is a local dip of 8° to the north-west at this point, but the 
prevailing dip in the trough is to the east. Analyses made 
at the Imperial Institute gave the following results, ex¬ 
cluding an earthy coal of poor quality; 



li mile aouth 
of Chimanga 
villase. 

North of 
Chimani^a 
village. 

Quewera atream 
near Chimanga 
Village. 

1 

Ptr cent. 

Per cent. 

Per cent. 

Volatile matter. 

2340 

2802 

28-80 

Fixed carbon ...... 

32-20 

57*36 

4803 

Water. 

4-61 

203 

0*50 

Ash. 

3979 

12*59 

22-67 

Sulphur. 

0*55 

105 

0*54 

Calorific value, small calories . 

4.836 

6,591 

6,090 

Evaporative power. 

903 

12-30 

11*37 


Except in the first sample, the volatile matter burns 
readily; the last sample cakes slightly. 

In the southern portion of the main trough the coal¬ 
bearing rocks again appear at the surface, and have an 
outcrop miles in length. They include coaly shales 
with seams of purer coal. The former have a maximum 
thickness of some i8 ft. Near the southern boundary the 
coal is represented by three seams lying close together, 
with an aggregate thickness of about 6 ft., but it thins out 
rapidly towards the north, where seams are represented 
only by two or three bands of shaly coal 6 to 9 in. thick, 
which occur in places in the carbonaceous shales. 

To the west of the district just described, and separated 
from it by a narrow band of gneissose rocks, is a third 
tract of sedimentary rocks with coal-bearing beds, which 
dip at about 15° to the south-east, and have a maximum 
thickness of 15 ft. They contain, as a rule, from 3 to 5 ft. 
of coal, but at one point two seams are found close 
together, one 4 ft. thick, composed of shaly coal of fair 
quality, and the other more impure. The coal appears to 
thin out both to the north and south. 

The following analyses of coals from the two southern 
tracts of the Nyika area were made at the Imperial 
Institute: 







COAL RESOURCES OF THE CROWN COLONIES 449 



Western 

Eastern tract. 


tract. 


South east 
corner. 

Volatile matter .... 
Fixed carbon .... 

Water. 

Ash. 

Sulphur. 

Ptr cent. 
2625 

44*59 1 

205 

2711 
072 

Per cent. 

2810 

36-05 

II'II 

2474 

0*58 

Per cent. 

23*45 

39*54 

405 

32-96 

0-33 

Per cent, 

17*63 

36-28 

4*12 

41-97 

0*82 

Calorific value, small calories 
Evaporative power 

5.644 

10*53 

4,039 

7‘54 

1 

S' 03 « 

9-39 

3694 

6*89 


It is believed that the Upper Sandstones, which form 
the greater portion of the surface of the West Nyika area, 
are everywhere underlain by the coal-bearing strata, which 
may be expected to occur at an average depth of 1,000 or 
possibly 2,000 ft. 


Mount Waller Area 

The Mount Waller area of Karroo rocks lies farther 
south between the Nyika Plateau and the western margin 
of the lake, extending from Lion Point, io°3i'S., to the 
mouth of the Southern Rukuru river, 45' S. Every¬ 
where on their inland boundaries they are faulted down 
against the gneiss. The middle group, in which, as usual, 
the coal occurs, is here 200 ft. thick, and consists of sand¬ 
stones with shales and coals. Karroo beds also occur 
almost exactly opposite, on the other side of the lake, in 
the Rukuru area in German territory. The coal-bearing 
rocks are well exposed in the gorge of the Rumpi river, 
about 5 miles from the shore of the lake, and 800 ft. above 
its surface. Here they have a thickness of 72 ft., in which 
there are three seams of coal, 2 ft., 5 ft., and 3 in. in thick¬ 
ness respectively. Coal has also been observed in the 
River Zindira, 3 miles to the south. Between these points 
its outcrop is faulted out, but it no doubt exists below the 
later rocks which are exposed at the surface, and most of 
it must be above the level of the lake and could be worked 
by adits. It is possible that it may also occur below 
the lake. 

The analyses made in the Scientific and Technical 
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Department of the Imperial Institute show that the 
coal of this area is superior to any other hitherto found 
in Nyasa. 



Zindira 

btream. 

Rumpi river. 

Hig^heat aeam. 

Lowest seam. 


Ptr etui. 

Per cent. 

Per cent. 

Volatile matter. 

23‘80 

i8*ir 

24*11 

Fixed carbon. 

56-92 

59-76 

66-73 

Water.I 

130 


roi 

Ash . i 

17-98 

10*88 

8-15 

Sulphur. 

0 59 

0*64 

0 62 

Calorific value, small calories 

6,814 

7.872 

7,982 

Evaporative power. 

1272 

14-69 

1490 

Yield of gas per ton at I5°C. and 760 mm. 

Cubic feet. 

Cubtc feet. 

Cubic feet. 

pressure (free from air and carbonic acid) 

9,205 

8,054 

9,0^ 

Composition of gas, by volume : 

Per cent. 

Per cent. 

Per cent. 

Hydrogen. 

563 

50 0 

466 

Methane. 

320 

37*5 

39 1 

Olefines ....... 

3*5 

5*4 


Carbon monoxide ..... 

6-6 

6*0 

5*5 

Nitrogen. 

I *6 

ri 

20 


These are well laminated, lustrous black coals, which 
burn with a luminous flame. They cake on destructive 
distillation, the coke produced in the case of the samples 
from the Rumpi river exposure amounting to 71 and 
75 respectively per cent, by weight of the coal, and being 
suitable for metallurgical work. 


Other Areas of Karroo Rocks 

The Henga valley, through which the South Rukuru 
river flows, forms a south-west and north-east depression, 
lying between the southern continuation of the Nyika 
Plateau on the north-west and the Vipya Mountains on 
the south-east. It is occupied in about 10" 40' S. and 34^ E. 
by mudstones and sandstones, which arc presumably of 
Karroo age, though no fossils have been found to make 
the correlation a certainty. No actual outcrop of coal was 
observed, but its occurrence is not impossible. 

Karroo beds also appear to occur near Masiunjuti 
(Lat. 10° 18' S., Long. 34° E.), between Karonga and Mount 
Waller, and in the Kasitu valley, which flows northward 
into the South Rukuru river, in about Long. 33'’ 55' E. 














COAL RESOURCES OF THE CROWN COLONIES 451 
Lower Shire Areas 

In the Lower Shire district of Nyasaland the Karroo 
system occupies an area of about 800 square miles, consist¬ 
ing mainly of the coal-bearing division and the overlying 
sandstones, which are much thicker than in the north, 
and associated with lava flows, but not with limestones. 

Coal is found to the west of Sumbu,near the Portuguese 
frontier, in Lat. 16° 10' S. and Long. 34° 27' E. One speci¬ 
men had a bright, coaly lustre, contained little volatile 
combustible matter, and resembled anthracite. Another 
was a hard, compact, bituminous coal, which burnt with 
a slightly luminous flame. Both were non-caking. 

Finally, on the Nachipere river, in the extreme south 
of the Protectorate (Lat. 17° 5' S.; Long. 35“ 10' E.), black 
pyritic shale occurs with thin layers of smokeless coal which 
amounts to 12 per cent, of the whole. It would be valuable 
if thick seams could be found. 


Analyses of Lower Shire Coals 




Coal from near Sumbu. 


Coal from Nachipere. 




N ) I. 

' No. *. 



P$r ctnt. 

Per cent. 

1 Per cent. 

Volatile matter . 

12*24 

9 92 i 

3170 

Fixed carlxin . 

70^5 

47-*7 

2041 

Water .... 

258 


I 06 

Ash. 

>503 

41 53 

46-83 


The amount of ash in the samples from near Sumbu 
militates seriously against their value. The second sample 
contained a band of shale. When this was removed the 
percentage of ash was reduced to 31 27, which, however, 
is still very high. 

From the brief account which has been giv-^n of the 
coals of Nyasaland, it is evident that they are very variable 
in quality, and, so far as they have as yet been prospected, 
rarely reach the standard of the outcrops of coal in the 
Mount Waller district. The seams, too, are few in 
number, and of comparatively small thickness. They 
should nevertheless prove of considerable value in the 
future development of the Protectorate by affording fuel 
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for local communications by railways and steamers as well 
as for industrial enterprise. 

For further details the reader is referred to a paper in 
the Quart. Journ. Gcol. Soc. (1910, 66, 189) on the " Geology 
of Nyasaland,” by A. R. Andrew and T. E. G. Bailey, who 
conducted a Mineral Survey of the Protectorate in con¬ 
nection with the Imperial Institute, and also Nos. 48, 60, 
and 80 of Colonial Reports, Miscellaneous ([Cd. 3916J 1908, 
[Cd. 4908] 1909, and [Cd. 5900] 1911), which deal also with 
the commercial aspects of this work, and with the exami¬ 
nation and analysis, in the Scientific and Technical Depart¬ 
ment of the Imperial Institute, of the materials they 
collected. 


East Africa Protectorate 

No important deposits of coal have yet been discovered 
in the East Africa Protectorate; but between Sumbuitl and 
Mackinnon Road on the Mombasa-Uganda Railway, at a 
point about Lat. 4° 13' N. and Long. 39° 15' E., 53’3 miles 
inland from Kilindini, a mass of shaly coal has been found 
filling a pocket about 2 ft. in diameter in a compact grey grit, 
interstratified with brown and grey shales and forming part 
of the Taru Gritsof H. B. Muff(now Maufe). These occur in 
a belt about 12 miles wide, parallel with the coast, and, where 
traversed by the railway, extend from the 41st to the 57th 
mile from Kilindini. The coal is supposed to be a boulder 
derived from older beds. A boring sunk at Sumburu, near 
the summit of the Taru Grits, penetrated them to a depth 
of 500 ft., but did not reach the horizon at which the 
boulder occurred. No coal was found, but black carbon¬ 
aceous shales and sandstone with " coaly specks ” were 
met w'ith. Maufe describes the Taru Grits as massive, 
current-bedded, felspathic grits, formed of the materials 
composing the underlying gpieiss and including obscure 
plant remains. He believes them to be of Karroo age. 
E. Fraas, who subsequently made a brief examination of 
the line of railway, and whose account of the geology of the 
region differs in many respects from that of Maufe, refers 
them to the Middle Dogger (Inferior Oolite). 

Samples of the coaj were e;camined ^t the Itnperiiil 
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Institute and found to be of inferior quality. An analysis 
gave 1874 per cent, of volatile matter, including water, 
30‘0i per cent, of fixed carbon, and as much as 51-25 per 
cent, of ash. 

Carbonaceous material has also been discovered near 
Mwele to the south-west of Mombasa (Lat. 3° 41' N. and 
Long. 39° 22' E.). It is black or brown on the weathered 
surface, but where fractured is a lustrous black. It does 
not soil the fingers. The structure is coarsely vesicular, 
with indications of woody structure. The material readily 
floats in water, its specific gravity being only opi, due to 
its porosity. It burns without emitting a fiame, and requires 
a fairly high temperature for ignition. It does not cake. 

Two analyses made in the Scientific and Technical 
Department of the Imperial Institute gave the following 
results: 



First Sample. 

Second Sample. 


Ptr cent. 

Per cent. 

Volatile matter 

26*17 

27*80 

Fixed carbon .... 

59'95 

4308 

Water. 

10-38 

13*05 

Ash. 


16*07 

Sulphur. 

. — 

003 

Phosphorus .... 

— 

0*007 

Calorific value, small calories . 

CO 

4,419 

Evaporative power . 

. 1085 

8-25 


The first sample was interlaminated with sand which 
amounted to 31 per cent, of the total weight. This was 
removed by crushing, sifting, and washing before the 
analysis was carried out. There is no definite information 
as to the strata in which it was found, but its general 
character and that of the associated sand would suggest 
that it is of Pleistocene age and occurs in the Kilindini 
sands referred by Maufe to that period. 

For further information on these deposits see (D H. 
B. Maufe, “ Report relating to the Geology of lue East 
Africa Protectorate," Colonial Reports, Miscellaneous Series, 
No. 45 [Cd. 3828], 1908; (2) E. Fraas, Centralblatt fur 
Mineralogie, etc. (1908, p. 646); (3) this Bulletin, 1907, 
6 , 241. 


(To be cofUinued) 






454 BULLETIN OF THE IMPERIAL INSTITUTE 


ROBUSTA COFFEE 

Of the several species of Coffea discovered within recent 
years in tropical Africa, notably in the Belgian Congo, the 
most important from the practical point of view is that 
commonly known as Coffea robusta, yielding “ Robusta" 
coffee. This plant was found to offer considerable advan¬ 
tages over other coffees, especially in its quick and robust 
growth, its early bearing and heavy yield, and its comparative 
freedom from the attacks of leaf-disease fungus. Robusta 
coffee has, therefore, for some time past received considerable 
attention at the hands of planters in different parts of the 
tropics, particularly in Java, where its cultivation may now 
be said to have passed the experimental stage. Enquiries 
received at the Imperial Institute show that the published 
accounts of Robusta coffee are not readily accessible to 
planters interested in the new crop, and it has therefoft been 
thought desirable to bring together the more important 
features of the experience gained with regard to the 
cultivation of the plant and the preparation of the finished 
product. 

At the outset it may be stated that the somewhat ex¬ 
travagant hopes at first entertained of Robusta coffee, more 
especially in relation to its resistance to disease and to the 
quality of the product, do not at the present time appear 
likely to be entirely realised. 

The valuable papers of Messrs. Cramer, Gallagher, and 
Labroy have been laid under special contribution in the 
compilation of this article. 

History and Nomenclature .—The difficulties met with in 
the botanical nomenclature of Robusta coffee are in large 
measure bound up with the history of the plant. Accord¬ 
ing to Dr. Cramer, the plant was first put on the market 
by a Belgian firm, who had obtained supplies from their 
representative, M. Luja, by whom the plant had been dis¬ 
covered in the Congo. The new coffee was described as 
C. robusta on account of its vigorous growth, but its close 
relationship to C. Laurentii De Wild., and C canephora 
Pierre, and its varieties, was early recognised, and from 
these two species it was distinguished with difficulty. 
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Cramer, from a study of living material of “ C. robusta ” 
and C. Laurentii, concludes that the two plants are identical, 
in which case “ C. robusta ” is more correctly described as 
C. Laurentii De Wild., a species discovered in 1898 by fimile 
Laurent in the Belgian Congo. The question, however, 
cannot yet be regarded as finally settled. 

Supplies of Robusta coffee plants were first sent to the 
East in 1900, in which year young plants, in Wardian cases, 
were despatched to Java. By the beginning of 1901 the 
coffee had been planted on several estates in Eastern and 
Central Java with promising results. 

Characters of the Plant. —In certain vegetative characters, 
C. robusta would seem to occupy the same relative 
position with regard to C. liberica, as does that species to 
C. arabica. Robusta coffee grows more rapidly than 
Liberian, a plant eight months old being much taller and 
possessing more branches and leaves than Liberian coffee 
twelve months old. The plant is of a more robust habit, 
and the leaves, though variable in size, are larger than 
those of C. liberica, but thinner and of a lighter green 
colour. The branches, however, have a tendency to bend 
downwards, so that the bush becomes somewhat umbrella¬ 
shaped. Like C. liberica the plant flowers throughout the 
year, the flowers being intermediate in size between those 
of the species named and of C. arabica. Perhaps the most 
striking feature of Robusta coffee is the large number of 
berries borne in the numerous thick clusters, each of which 
contains on an average 40 to 60 berries, though larger 
numbers are frequently met with. The berries are much 
smaller than in Liberian coffee, but, since the pulp is 
thinner, the beans are not markedly different in point of 
size from those of C. arabica. Gallagher states that on an 
average 10 cwt. of Liberian berries give one cwt. of market¬ 
able coffee, while only 4 cwt. of Robusta berries are 
required to yield the same amount. In the case of the 
latter coffee, many more berries go to the cwt. than is the 
case with Liberian coffee, but the greater number on 
the branches renders the picking “ if anything, cheaper. 
The red pulp is easily removed, as is also the thin parch¬ 
ment 
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Qualify of the Coffee .—Considerable variation is to be 
found in the opinions expressed as to the quality of 
Robusta coffee, but it is not improbable that such differ¬ 
ences are in some measure to be explained as a result of 
different methods of preparation, not all of equal excellence. 
It is stated that the beans do not possess a first-class 
colour, and that for the first two crops a good aroma is 
lacking. De Wildeman affirms that the flavour recalls that 
of Liberian coffee, but with less aroma. Hart compared 
Robusta coffee with the coffees of Costa Rica and the East 
Indies; while, according to Cramer, the quality of well- 
prepared Robusta coffee is approximately that of middling 
Arabian coffee. The beans possess a bluish-green colour, 
similar to that of the Arabian product, but they are of a 
somewhat different shape, being larger and more convex 
on the curved side. 

In preparing Robusta coffee for consumption^ it is 
necessary that the beans should be well roasted, and it 
is stated that the coffee loses less weight during this process 
than is the case with other kinds. 

Market Value.—A fair amount of Java Robusta coffee has 
been offered on the London market, where it ranks with 
Brazilian coffee and meets with a ready sale, the value in 
May 1912 being 735. to 755. per cwt. for “ ordinary to well- 
picked parcels." At that time supplies were reported to be 
scarce and enquiries for the coffee were being received by 
brokers. 

The Planting Industry.—Ai the present time the planting 
of C. robusta on a commercial scale is practically confined 
to the Dutch East Indies, notably Java. As stated above, 
the first consigpiment of the plants reached Java in 1900, 
and since that time the area under this crop has rapidly 
increased, particularly in the eastern and central districts of 
the island. Within two years of its introduction, the 
species was regarded as worth the serious attention of 
planters, and, by 1905, the area planted was restricted only 
by the limited supply of seed at that time available. In 
1909 a conservative estimate placed the area under Robusta 
coffee at about 30,000 acres, and since then further rapid 
strides have been made, As an indication of the popularity 
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of the crop in Java, it may be mentioned that in 1908-9 
the area planted in the Malang district was approximately 
12,000 acres, with no more than 60 acres under C liberica, 
while C. arabica had been abandoned. 

Two systems of cultivation have been adopted in Java 
with regard to Robusta coflFee. Attention has hitherto 
been devoted chiefly to growing the coffee as an intercalary 
or catch-crop with Para rubber, for which purpose the crop 
seems in certain particulars to be well adapted. The coffee 
has also been recommended as a satisfactory catch-crop for 
coconut plantations. Planters, however, are now growing 
Robusta coffee itself as a main or permanent crop with good 
results. It may be mentioned that the industry has been 
greatly helped by the Government, who have established 
nurseries and arranged for the free distribution of young 
plants to natives. 

Experimental cultivations of Robusta coffee have been 
made in several parts of the tropics, but up to the present 
time no considerable plantations have been laid down 
other than those in the Dutch East Indies. The plant has 
been successfully grown in Trinidad, Dominica, the Gold 
Coast, the Philippines, the Federated Mala. States, and else¬ 
where, but no progress has been made. The most probable 
explanation of this state of affairs is the comparative lack 
of interest in coffee displayed by planters as a result of 
the dominance of Brazil as a coffee-growing country. 
Samples of Robusta coffee grown in the Gold Coast may 
be seen in the Gold Coast Court in the Public Exhibition 
Galleries of the Imperial Institute. 

Cultivation 

Experience with Robusta coffee as a plantation crop 
has been gamed chiefly in Java, and the followir" notes 
on the cultivation of the plant are based on published 
accounts of the work done in that country. 

Climate.—In selecting a site for the plantation particular 
attention should be directed to secure adequate protection 
from the wind, since the plant will not flourish in exposed 
situations. Natural wind-breaks will of course be utilised, 
if available, but in their absence it will be necessary to 
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provide protection by planting trees for this purpose. 
Experience in Java has shown that the plant flourishes at 
all altitudes between sea-level and 3,000 ft, especially 
favourable results being obtained at Malang at an altitude 
of 1,000 ft The finest plantations occur in the humid 
districts of Eastern Java, where the heavy rainfall is equally 
distributed throughout the year. While preferring an 
abundant and regular rainfall, C. robusta .appears to be 
capable of withstanding a certain degree of drought, as 
instanced by experience in certain districts in the south 
of Java, where the plant has been known to survive a dry 
season of nearly four months, quickly recovering after the 
onset of rains. 

Soil .—The root-system of C. robusta is well developed 
and of rapid growth, and in young plants the roots are 
found largely to occupy the top soil. As would be ejected 
under such circumstances, compact, heavy, or clayey lands 
are unsuited for the crop, which thrives best in a deep, light, 
sandy loam rich in humus. Peaty lands, especially when 
deep and badly drained, are unsatisfactory, but can be 
improved by good drainage and liberal applications of lime. 
Gallagher asserts that practically all the inland plantations 
in the Federated Malay States possess soils which are 
admirably adapted to this coffee. 

Shade .—In Java the crop is always grown under shade, 
but the planter considers this question from different stand¬ 
points according as the coffee is grown as a main crop or 
as an intercalary or catch-crop with coconuts or Para 
rubber. In the latter circumstances the rubber or coconuts 
will afford the shade necessary, but in the former case 
special shade trees must be provided. Leguminous trees 
are especially valuable for this purpose, and in Java 
C(xsalpinia {Peltophoruni) dasyrachis and Deguelia (^Derris) 
tnicrophylla have been particularly successful; formerly, 
Para rubber was advised for the same purpose, but Cramer 
states that in large, pure plantations of coffee, the shade 
afforded by isolated trees of this species is unsatisfactory, 
not only on account of its comparative lightness but also 
as a result of its absence during the dry season. 

Nurseries .—On certain plantations in the East all the 
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Robusta coffee has been raised from seed at stake. The 
trees appear to be successful, but the general consensus of 
opinion is that the best results can only be obtained by 
first raising young plants in a nursery and then setting 
them out in the plantation. It is stated that C. robusta is 
very readily transplanted. The preparation of the nursery 
beds is a matter of considerable importance. The soil 
should be very carefully prepared and reduced to a fine 
tilth, and, at a height of about six feet, provided with a 
deep shade that can be gradually reduced as the young 
plants become older, in order to inure them to the sun 
before being planted out. Cramer recommends that a 
“ germinating bed ” should be established, in which the 
seeds (the finest procurable) should be sown thickly with 
a view to transferring the best of the seedlings, as soon as 
they can be shifted, to the nursery, where they are planted 
at a distance of about 12 in. apart. When about nine 
months old, the young plants are ready to be stumped 
previous to setting out in the plantation. If the seeds are 
planted direct in the nursery, they should be set at about 
6 in. apart and the plants transferred to the plantation when 
they possess four or five leaves. 

Planting-out .—When seedlings are employed, the usual 
procedure should be followed, the plants being set out with 
a ball of earth adhering to the roots. In the case of stumps 
this is unnecessary, the tap-root being cut back before the 
young plant is put out. The distance between the plants 
varies with the circumstances of the plantation, but is 
somewhat less than that usually adopted for Liberian 
coffee. When planted as a permanent crop, experience in 
Java shows that satisfactory distances vary from 7 ft. by 8 ft. 
to 10 ft. by 10 ft., the plants being arranged quincuncially, 
i.e. with an additional plant at the centre of each square 
formed. Gallagher, however, states that in the Federated 
Malay States the best distance is 12 ft. by 12 ft., with a 
further plant in quincunx. When the coffee is to be inter- 
planted with Para rubber, the distances will naturally 
depend upon those of the main crop. The catch-crop 
should be arranged in rows between the rubber trees, and, 
as a working basis, it may be taken that 5 ft. should be the 
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minimum distance between the coffee plants, and 7 ft. the 
minimum distance between the coffee and rubber trees. 
Thus, in a plantation with rubber set out at 30 ft. by 15 ft., 
four rows of coffee can be planted in the wider avenues, 
giving about 960 plants per acre. 

Care of the Plantation .—Experience has shown that the 
cost of maintenance of a Robusta coffee plantation is less 
expensive than when other varieties of coffee are concerned. 
Epiphytes do not grow on the trees, and when the latter 
are fully established, the ground is sufficiently shaded to 
prevent weeds obtaining any great luxuriance. Gallagher, 
however, points out the necessity of keeping the plantations 
perfectly free from weeds. He advises hand-weeding, 
since, if cutlasses or machets are employed, the labourer 
is apt to wound the lower parts of the coffee stems, with 
the resulting formation of unnecessary branches, these 
latter should be removed as soon as they appear. It is 
stated that the effect of weeds gaining the upper hand in 
a plantation is a reduction of crop, even to the vanishing 
point; but the coffee will not be permanently affected if 
clearing is not unduly delayed, since the trees will recover 
their normal health in the course of a few months after 
satisfactory conditions have been restored. The soil 
should be forked over at the end of the second year, and 
the process repeated annually. 

Topping and Pruning .—Young plants of C. robusta have a 
strong tendency to form primary branches, thus becoming 
too tall for plantation purposes. It is therefore necessary 
to top the plants at an early stage, the process being best 
carried out when they are about eighteen months old ; the 
stems should be cut back to a height of 8 ft. The plants 
reach their full development in about three years, the 
topping resulting in the formation of secondary branches, 
which are not markedly inferior to the primary shoots 
in their yield of berries. A drawback to the practice of 
topping is the formation of suckers at the top of the stem, 
and these must be removed regularly. It should also be 
noted that in young plants freely exposed to the sun 
there is an increased formation of secondary branches. 
The pruning required is less than in the case of Liberian 
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coffee, but it should be commenced earlier. Injuries re¬ 
ceived during weeding also cause the production of new 
shoots near the base of young plants, and, as mentioned 
above, such shoots must at once be removed. The heavy 
pruning adopted for Liberian coffee is to be avoided in 
the case of Robusta coffee when grown as a catch-crop 
with rubber, since under such circumstances the life of 
the coffee as a crop is limited to a few years, and the 
removal of a large proportion of the branches would 
seriously affect the total yield. Gallagher recommends 
that all pruning should be done with a sharp knife, and not 
by plucking. 

Yield. — C. robusta first comes into flower about a year 
after planting out, though shorter periods have been noted 
in plantations in Sumatra. As in the case of Liberian 
coffee, flowering continues more or less regularly all the 
year round, but the maximum production of berries occurs 
during the dry season. It is stated that practically all 
the flowers set fruit, exceptions occurring among the 
first flowers formed by the plant, and also sometimes 
during the wet season. The time required for the 
ripening of the fruits after flowering is about nine 
months; the first harvest may therefore be looked for 
within two years of the establishment of the plantation. 
The ripe berries remain on the trees for three or four 
weeks, and a monthly picking is necessary. 

One of the most attractive features of Robusta coffee is 
the heavy yield. Statistics on this point have been collected 
by Cramer in reference to permanent plantations in Java, 
where the coffee was grown under shade. On an estate 
where the trees were planted quincuncially, 12 ft. by 12 ft., 
the following yields were obtained : 


Vetr. 

1905 . 





Age of coffee. 

yVars. 

2 

Yield. 

cm/, per acre. 

i’5 

1906 . 

- 


- 


3 

5*5 

1907 . 

. 




4 

170 

1908 . 



. 


• 5 

150 

1909 . 

• 


• 


6 

2 ro- 24 o 


On another estate the coffee was set out at 10 ft. by 10 ft., 
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quincuncially, with a nutmeg tree in the place of every ninth 
coffee plant, and the yield was as follows : 

Year. 

Age of coffee. 
y#ar«. 

Yield. 

cut, ptr atn. 

1906. 

2 

1*5 

1907. 

3 

ro (? 100) 

1908. 

4 

170 

1909. 

5 

170 


The returns of a Java estate planted out at loft. by loft., 
with 45 trees taking the place of nutmegs, giving a total of 
390 coffee plants per acre, are quoted by Gallagher: 


Age. Yield per acre. 



Pikuls. 

cwt. 

2nd year .... 

I 

= 1*2 

3rd . 

6 

« 7*1 

4th . 

14 

** i6‘6 

5th. 

14 

= 16*6 


It should be borne in mind, however, that local con¬ 
ditions may have a profound effect on the yield of the 
plant. It is stated, for instance, that in Singapore the 
yield of Robusta coffee is less than that of Liberian or 
even of Arabian coffee. 

Robusta Coffee as a Catch-crop for Rubber .—The above 
figures apply to the plant when grown as a main crop, 
but when planted as an intercalary crop (e.g. with Para 
rubber) the yield will necessarily be less, as a result of 
the shade afforded by the permanent crop becoming 
excessive. In this connection it will be well to summarise 
the present state of opinion with regard to the value of 
C. robusta as an intercalary crop for use with Para 
rubber. Essential features in a temporary crop are that it 
should be in no way detrimental to the main crop, 
especially in the competition for plant food in the soil, 
and in its relation to pests affecting the main crop. It 
should give a reasonable return at the earliest possible 
moment; the cultivation necessary should be relatively 
simple and inexpensive; and the preparation of the final 
product for the market should not, if possible, entail 
the use of costly machinery. These conditions would 
appear to be in some measure satisfied in the case of 
C. robusta, though not to the extent formerly supposed. 



ROBUSTA COFFEE 


463 

Its cultivation is ^simple, and a small return may be looked 
for during the second year, while in the third season 
after planting a full crop of 15 cwt. per acre may be 
obtained. It is also stated that, so far as experience 
goes, C. robusta in no way interferes with the growth 
of the rubber trees. On the other hand, further experience 
with the coffee has shown that it is by no means so free 
from disease as was supposed to be the case during the 
early period of its introduction, and it is significant that 
the Department of Agriculture for the Federated Malay 
States advise against the interplanting of rubber with 
“coffee” as being “ agriculturally-unsound, especially as 
the coffee is a host plant of Fomes or root disease.” 
Robusta coffee is not specifically mentioned in this 
statement, but since.(as mentioned below under “Pests”) 
Robusta coffee has been found to be susceptible to 
fungoid diseases attacking rubber, the warning stands 
good in connection with this species. Cramer has given 
the following outline of the course of management of a 
rubber estate interplanted with Robusta coffee. Flowers 
should appear during the first year after planting, and 
during the next season a small crop of between i and 
2 cwt. per acre may be expected. The yield during the 
third and fourth years should have risen to about 14 cwt. 
per acre, but by the fifth year the shade of the rubber 
will have resulted in a diminution of yield in all the 
coffee trees except those in the middle rows, and a 
yield higher than 7 cwt. per acre cannot be looked for. 
Beyond the fifth year the intercalary crop would be 
unprofitable and the trees should be removed. 

Preparation 

The preparation of Robusta coffee for the market is 
in no respect essentially different from that of the more 
important Liberian and Arabian coffees. As stated above, 
Robusta berries are smaller than those of Liberian coffee, 
and the pulping machines in use in those countries where 
the latter is grown will be found to be unsuited to the 
smaller fruits. Gallagher states that a small Lidgerwood 
pulper is the most satisfactory machine, and emphasises 

31 
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the importance of marketing a well-prepared product. 
The Walker pulper has also been found suitable. The 
pulped coffee is then fermented, and van Lennep re¬ 
commends a period of 36 hours for this process. The 
fermented beans should be well washed and transferred 
while wet to the drying-house, where they must be 
dried as quickly as possible. The coffee should be 
moved frequently during the process in order to effect 
an even and regular drying. If dried at less than 60° C. 
a difficulty is experienced in removing the silver-skin, as 
is also found to be the case in sun-dried samples. The 
Guardiola drier is mentioned by Gallagher as being 
especially suitable. As already stated, it is estimated 
that 4 cwt. of the fresh berries yield i cwt. of market¬ 
able coffee as compared with about 10 cwt. of Liberian 
berries required to yield the same amount. TJiere is, 
of course, an even greater superiority over Arabian 
coffee in this respect. 


Pests 

Down to the present time C. robusta has been com¬ 
paratively free from serious disease. It should be borne in 
mind, however, that there is strong evidence that this 
state of affairs will not continue indefinitely, and the 
health of the plantation should be carefully watched. 
As regards liability to insect attack, Gallagher states 
that C. robusta cannot be said to show any superiority 
over C. liberica. The most dangerous insect pest is the 
boring beetle, Xyleborus coffece, Wurth., which attacks 
the branches of the plant. It would appear that the 
best method of coping with this insect is to maintain the 
plantation in vigorous health, and to ep/jj 
formation of strong secondary brancji^"^'main crop. 
early statements made with possihf^ty 

of Robusta from fungoidhave unfortunately,-. 
but not unexpectedly he unfounded. The 

chief fungoid pest Cortidum javanicuw, which 

appears on the tr^j^ the branches, 

causing the bark^ killing the wood. Cramer 

advises that m -'j^^hng with this disease the bush should 
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be cut down and a sucker arising from the stump trained 
as the new main shoot, which should be topped in the 
usual manner. Much interest attaches to the question 
of the susceptibility of C. robusta to the attacks of Hemileia 
vastatrix, the fungus causing the coffee-leaf disease. Soon 
after the discovery of the plant it was stated that a 
species of Coffea practically immune from this disease 
had been obtained, and high hopes were entertained of 
the discovery. It would seem, however, that these hopes 
are to be by no means fully realised, since, under culti¬ 
vation in Java, C. robusta is proving susceptible to 
Hemileia, though up to the present the attacks are not 
serious. Further, in the Federated Malay States, Bancroft 
reports that Hemileia is as prevalent on C. robusta as it 
is on C. liberica. 

Similar statements as to immunity from root disease 
have also proved to be unfounded. Bancroft finds that 
in the Federated Malay States Fomes semitostus and 
Hymenochaete noxia, both well-known root diseases 
of Para rubber, have been found to attack the roots of 
Robusta coffee, a fact of great importance to rubber- 
planters. It is partly on these grounds that the inter- 
planting of Para rubber with coffee has been officially 
discouraged in the Federated Malay States. 


THE CULTIVATION OF CIGAR TOBACCO, WITH 
SPECIAL REFERENCE TO JAVA. Part II 

In Part I of this article, published in the previous number 
of this Bulletin (1912, 10, 248), the cultivation of cigar 
tobacco in the Vorstenlanden of Java was described, and 
a brief account of the diseases to which tobacco is subject 
there was given. In the present part the harvesting of 
the tobacco and its preparation for the market are de¬ 
scribed from data published by Dr. Miehe in Der Tropen- 
pflanzer (1911, 16 , 605). 

Apart from the inter-cultivation already referred to, 
and the necessary operations against outbreak of disease, 
the tobacco is left to itself, and in general is not topped. 
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nor are the suckers removed. This procedure was first 
suggested by Jensens, who pointed out that the top leaves 
were thinner and of finer quality, and that the loss in 
weight which results from not topping is more than com¬ 
pensated for by the gain in quality. 

The leaves are picked singly in the early morning, 
when they are poorest in starch, beginning with the 
bottom leaves, then the middle leaves,, and finally the 
top leaves, the three kinds being kept separate. Any 
sucker leaves over 6 or 7 in. in length are also taken. As 
a rule about eight bottom, ten middle, and six top leaves 
are obtained from each plant, and the yield per bouw 
(175 acres approx.) is about 300,000 leaves. 

The leaves after picking are taken straight to the 
drying-shed. This latter is usually built of teak and 
bamboo, with a roof thatched with sugar-cane Igpves or 
" alang-alang ” {Imperata artmdinaced). The shed is gene¬ 
rally about 300 ft. long and 60 ft. wide. The walls are 
about 7 ft. high, and are formed of timber-slats and wicker¬ 
work. The ends are built up to a greater height with 
slats, which are hung loosely by one side to provide 
ventilation when required, and a number of these are 
also inserted in the roof for the same purpose. The sheds 
cost about 1,800 florins (;£'iSo) to construct. 

The labour used in the drying-sheds is chiefly that 
of women and children. As the tobacco leaves are brought 
in from the fields they are brushed to remove sand and 
insects, and roughly sorted according to length. The 
women then thread the stems of leaves of the same 
length on thin bamboo splints (soendoeks) about i ft. in 
length, each pair of leaves being placed back to back, 
and from eight to twelve leaves being threaded on each 
splint. Ten of these loaded "soendoeks" are fastened 
to a rod about 10 ft. in length, so that the latter holds 
from 80 to 100 leaves. This rod is then hung on the 
framework which runs through the shed. This process 
goes on until the framework is covered and the shed is 
thickly hung with tobacco leaves. Throughout this process 
the top, middle, and bottom leaves are still kept separate. 
At this stage great care must be taken that the tobacco 



THE CULTIVATION OF CIGAR TOBACCO 467 


dries neither too quickly nor too slowly, and to attain 
this, use is made of the loose slats in the end walls already 
referred to, and if necessary a slow fire is lighted to assist 
drying. Light is admitted as little as possible, as it is 
apt to spoil the colour of the finished leaves. The tobacco 
is considered dry enough when the midrib no longer 
obviously contains sap, though it is still flexible, and the 
leaves as a whole can still lose about one-fifth to one- 
quarter of their weight of water on complete drying. 
This stage is generally reached about the middle of 
November. 

Fennentatiqn 

The dry but still flexible leaves are next stripped from 
the rods and placed in large baskets for transport to the 
fermenting-sheds. These are large, well-built places, which 
cost about 30,000 florins (£2,500) each to construct. The 
walls, which are freely provided with windows, are built 
of brick, whilst the supports and beams consist of teak. 
The roof is generally tiled, and the floor is cemented. 

As each load of tobacco is brought into the fermenting- 
shed it is weighed and passed to the women labourers, 
who make it into bundles of fifty to fiftj-five leaves, which 
are used to form the fermentation heaps, the three classes 
already referred to being still kept separate. Through 
the greater part of the length of the building runs a 
wooden platform, about 20 in. high, on which the fermenta¬ 
tion heaps are built. These heaps are formed in the 
following way; A rectangular mat is spread on the plat¬ 
form, and on this about 500 bundles of tobacco leaves 
are packed closely in a single layer. On this is placed 
a second layer, and so on until a rectangular heap of 
tobacco bundles, made up of twenty layers, each containing 
Soo bundles, is formed. The bundles are so packed on the 
outside of the heap that the lower ends (" butts”) of the 
leaves are all outside. The heap is built round a bamboo 
as a centre-piece, and this serves to hold a thermometer, 
which registers the temperature throughout the fermenta¬ 
tion process. The heap is then covered with a mat to 
which a slate or board is attached, on which the tempera¬ 
ture of the heap is recorded twice daily—at 6 a m. and 
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at 5 p.m. After about five days the temperature has risen 
to 6o° C. These primary heaps are called a-heaps. Two 
fl-heaps which have reached this stage are then unpacked 
and re-built together into what is known as an ^-heap, 
which is of the same length and width as the former one, 
but consists of forty layers instead of twenty, and is there¬ 
fore twice as high as the <i-heap. When the A-heap has 
reached a temperature of 6o° C. it is taken to pieces, 
together with a second similar heap, at the same stage, 
and the two are re-built together into a A-heap, consisting 
of at least fifty layers, each containing 750 bundles of 
tobacco leaves. When the ^-heap has reached a tem¬ 
perature of 60° C. it ma3' be either taken to pieces and 
re-built of the same dimensions ( 75 -heap), or it may be 
amalgamated with a second heap in the same condition 
to form a c-heap, consisting of over fifty layers, ea^li con¬ 
taining 1,500 bundles, and this in turn is allowed to 
ferment until its temperature rises to 60° C. At this 
stage fermentation is generally complete. In amalgamating 
or re-building heaps care is always taken to place the 
bundles that were on the outside of the previous heap 
in the middle of the new one, so that the tobacco may 
be uniformly fermented. The heaps are shaken every 
day to prevent the bundles sticking together. 

The process thus outlined is that normally followed, 
but the rapidity of fermentation is dependent on many 
variable factors, and consequently the whole process has 
to be carefully supervised by an expert, and modifications 
are introduced as required; thus it is not uncommon for 
o-heaps to be re-built directly into 6-heaps, and so on. 

As an indication of the time taken by the various heaps 
to reach the maximum temperature the following data 
quoted by Dr. Miehe may be given: 

(J'Heap* (December). 


Date. 

12 

13 

15 

16 

17 





Temperature °C. at 5 p.m. . 

37'5 

42 

50 

55 

595 





^-IIeap (December-January). 









Date. 

iS 

19 

20 

21 

22 

23 

24 

25 


Temperature *C. at 5 p.m. . 

41 

42*5 

445 

465 

48 

50 

51*5 

53 


Date. 

26 

27 

28 

29 

30 

31 

X 

2 

3 

Temperature °C. at 5 pjn. . 

55 

56 

565 

57 

58 

60 

6 vs 

64 

65-5 
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f-HKAP (December-Januaiy). 


Date. 

22 

23 

24 

25 

26 

27 

28 

29 

Temperature ® C. at 5 p.m. . 

37 *S 

39*5 

405 

42 

43*5 

44*5 

45*5 

46 

Date. 

30 

31 

t 

2 

3 

4 

5 

6 

Temperature ® C. at 5 p.m. . 

47 

48 

48 

49*5 

50 

505 

51*5 

52 

Date. 

7 

8 

9 

10 

11 

12 

13 

14 

Temperature * C. at 5 p.m. . 

53 

54 

55 

55 ‘S 

565 

575 

58-5 

59*5 

Date. 

IS 

16 







Temperature ® C. at 5 p.m.. 

60 

605 








It is clear from these data that as the tobacco ages and 
becomes more highly fermented, the fermentation tempera¬ 
ture rises more slowly, in spite of the fact that the heaps 
are steadily increased in size. 

Grading 

The sorting of the leaves into grades begins as soon 
as the c-heaps are dismantled. This work is done by 
women in the fermenting-sheds. The bundles of tobacco 
are opened in good light near the windows, and their 
contents are sorted, first according to quality, and then 
according to colour. 

The full grading scheme is as follows: 

Class 1 . Complete thin leaves of good texture and free from 
stains. —This is divided into four qualities. A, B, C, and Z, 
each of which is sub-divided into grades according to 
colour, and the grades are lettered as follows: 

Qunlily A. Quility B. Quality C. Quality Z. 

Colour. Grade mai k. Grade mark. Grade mark. Grade mark. 

Brown . . , A B C Z 

Bright brown AA BB CC ZZ 

Drab brown . . AV BV CV ZV 

Bright drab brown. AAV BBV CCV — 

Class II. Tobacco showing fungoid disease s/a/rt5.—-This 
is graded and marked as follows: 

E =r brown, E E = bright brown, E V drab brown. 

Class III. Broken leaves. —This is sub-divided into four 
qualities, which are then graded according to the colour 
thus: 

is/ Quality. —Small pieces corresponding to A and B 
above. This gives grades, K = brown, and KV = 
drab-brown. 
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2nd Qualify. —Large pieces corresponding to A, B, and 
C above. This yields grades, O = brown, OV = 
drab-brown. 

ird Qualify .—Bad pieces corresponding to A, B, and C 
above. This furnishes grade 00 , which may be 
brown or drab-brown or both. 

idh Qualify. —Pieces showing pressure marks. This 
forms grade KM, which is brown and drab-brown. 

Class IV. Leaves showing pressure marks. —This is 
divided into two qualities according as the marks are 
slight or heavy. The former gives grades M and MV, 
respectively brown and drab-brown, whilst the second 
forms grade MM, consisting of brown and drab-brown 
tobacco. 

Class V. Leaves showing spots. —This is sub-divided by 


colour as follows: 

ist Quality. and Quality. 
Colour Grade mark. Grade mark. 

Brown . , . SB SC 

Drab brown . . . SBV SCV 


Class VI. Thick leaves .—This is divided into the follow¬ 


ing qualities and grades: 

ist Quality. and Quality. 
Colour. Grade mark. Grade mark. 

Brown .... DB DC 

Bright brown . . . D B B D C C 

Drab brown . . . DBV DCV 


The graded tobacco is finally made into “ hands ’’ con¬ 
sisting of 30 to 40 leaves, tied together by a tobacco leaf, 
and the hands are packed under pressure into bales of 
about 80 kilograms weight. The tobacco is shipped from 
Semarang to Amsterdam for sale. 

The yield of finished tobacco is about 1,000 kilograms 
per bouw (175 acres, approx.) on the average, and the 
average price obtained is about r4o florins per kilogram 
(i florin = IS. Zd., i kilogram = 2 '2$ lb, approx.). 



FORESTRY DEVELOPMENTS IN SOUTHERN NIGERIA 471 

FORESTRY DEVELOPMENTS IN SOUTHERN 

NIGERIA 

The Annual Report on the Forestry Department, Southern 
Nigeria, for 1911 contains an account of the forest areas in 
the northern part of the Central Province. The bulk of 
the vegetation consists of typical West African savannah 
forest, from which, however, the shea butter tree {Butyro- 
spermum Parkii) is absent, whilst Acacia Catechu and 
Anogeissus leiocarpus (^'XQT\i!o2i'C}s\t'f^ stick tree") are very 
scarce. The “ dry zone " mahogany {Khaya senegalensis) is 
locally plentiful in the Ifon, Idah, and Okwogo districts, 
and the tamarind {Tamarindus indicus) very abundant 
along the Northern Nigeria border. In the vicinity of 
streams the savannah forests are replaced by “ fringing " 
forests in which Khaya grandis, “Iroko” (Chlorophora ex- 
celsa), Pseudocedrela spp., etc., are to be met with. These 
evergreen belts are also the home of various rubber vines, 
eg., Clitandra elastica, Landolphia owariensis, L. florida, L. 
Thompsomt, and Carpodmus hirsuta, from which the Hausas 
extract " ball ” and " root ” rubber. Only the first two 
species yield rubber of good quality. 

The most interesting part of the country visited by the 
Chief Conservator of Forests during 1911 was the Niger- 
Cross River divide, an extensive plateau-like watershed 
varying in altitude between 1,000 and 2,000 ft., with steep 
escarpments and ravines facing the east. The natives have 
by long-continued farming denuded the wind-swept ridges 
of forest growth and converted them into grass-covered 
downs. In the most exposed parts only low grasses and 
small dwarfed bushes can now grow, the only large trees 
being found in the native compounds. This state of affairs 
has driven the inhabitants to adopt an intensive system of 
agriculture, in which the crops are protected by high mud 
walls, which retain the drainage water, and at the same 
time protect the crops from the drying effects of the winds. 
Grass fires are frequent during the dry season, and cattle, 
grazing on the land, complete the suppression of woody 
growth. As a result of this unrestricted destruction of 
forest vegetation the surface of the land is gradually being 
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washed away and the whole country converted into a 
sandy waste on which agriculture will no longer be 
possible. Nothing but strict fire protection, prevention of 
grazing, planting up of the ravine heads and sides with 
soil-binding vegetation, and paving of the ravine beds, 
can now arrest the process of erosion which is going on. 

Extensive deposits of coal have been found by the 
Mineral Survey along the divide. Some difficulty is anti¬ 
cipated in the future in regard to the supply of pit-props 
for the mines, and steps will have to be taken to meet the 
demand by creating teak plantations. 

The destruction of forests for farming purposes is not 
confined to the district mentioned, but continues in all the 
provinces of Southern Nigeria, and it is estimated that for 
every square mile of forest reserved by the State about loo 
square miles are destroyed by the native farmers. ,,, 

New native communal rubber plantations, to the number 
of 15s, were planted during the year in the eastern division 
of the Western Province. In the Central Province the 
communal rubber plantations are progressing satisfactorily, 
224 villages having planted out over 68,000 Funtumia 
seedlings, as well as over 4,000 Para rubber plants. In 
the latter Province 300 plantations were tapped during 
1911 as compared with 84 during 1910 (see this Bulletin, 
1912, 10, 292). The total number of trees tapped was 
20,210, yielding 1,885 lb. ii oz. of dry rubber, whilst 52,166 
trees were cut down during the thinning operations, and 
these yielded 1,0641b. 12 oz. of dry rubber. The average 
yield from the tapped trees was slightly better than that of 
the previous year, being r493 oz. per tree as compared 
with r4o6 oz. The rubber was prepared in biscuit form 
and was sold in Benin City at an average price of 35. S^d, 
per lb., the best lot being sold at 4s. 8J<f. per lb. 

Tapping was also carried out in the Mamu Reserve, 
Western Province. In all 5,456 Funtumia trees were 
tapped, of which 2,039 were wild and the remainder planted 
trees. The latter were tapped to a height of 12 ft., and the 
wild trees up to the first branch. The tapping was done 
on the full herring-bone system, the Christy knife being 
used on all the plantation trees and the native knife 
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on the wild trees. The yield of dry rubber was 2*058 oz. 
per tree. 

Details of these tapping experiments up to the end of 
June 1911 are given in a Report on a Visit to the Mamu 
Reserve, by the Chief Conservator of Forests, issued by the 
Southern Nigeria Government. The growth of the Fun- 
tumia trees in many parts of the Reserve is hindered by the 
overhead cover of large forest trees, but where these have 
been removed by girdling or felling the rubber trees are 
showing good growth. The best trees are found on the 
sites of abandoned farms free from high forest growth. 
Large numbers of wild rubber trees occur, but owing to 
the drastic treatment they received from the natives before 
the forest was reserved they give a comparatively poor 
yield for their size. The results of tapping during May 
and June 1911 show that on the average their yield is 
just double that of plantation trees 18 in. and over in girth. 

The growth of the Para rubber tree is poor at Mamu, 
and no further plantations are to be made. The land set 
apart for Para rubber could be more profitably planted 
with teak and other timber trees. 

The report on the Mamu Reserve also contains an 
account of the timber plantations and details of the rate of 
growth of the trees. 

Teak {Tectona grandis) has done remarkably well, the 
average height of the best plants, not quite two years old, 
raised from Burma seed, being 27 ft., and the average girth 
at 4 ft. 6 in. from the ground 9 75 in. The corresponding 
figures for plants grown from other Indian seed were 17 ft. 
and 6*5 in. respectively. In view of the fact that teak 
plantations promise to be one of the most remunerative 
investments in forestry in the district, it is recommended 
that this tree should be planted on a very large scale. 

Some difficulty was encountered in determining the 
age of indigenous trees, for the purpose of estimating 
their rate of growth, owing to the fact that in most cases 
more than one ring of growth is produced annually. 
Where it could be determined with any degree of 
accuracy it was found that two rings of growth are formed 
annually, one in the early part of the rainy season 
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and the other after the August break, when the second 
rains of September to November take place. Specimens 
of Terminalia superba (“ afara ”), Triplochiton nigericum 
(“ arere ”), Ricinodendron africanmn (“ erinmado ”), Pseudo- 
cedrela sp. (cedar), and Albizzia Brownei (“ iere bona-bona ’’), 
which were known to be about twelve years old, were 
measured, and the annual increase in girth was found to 
vary between 3 63 in. and 5-2 in. If this rate of growth 
is continued in later life the felling rotation for these 
species would be about thirty years instead of the eighty 
or 100 years necessary in colder countries. 

The timbers of Triplochiton nigericum and Terminalia 
superba appear very suitable for constructive purposes, and 
seem likely to replace deal for local use. It is estimated 
that the annual yield from the Mamu Reserve and the two 
neighbouring Ibadan State Reserves would about 
10,500 logs of Triplochiton and 2,100 logs of Terminalia. 
The nearest timber market is Ibadan, and to exploit the 
reserves to the fullest advantage a motor road about 
twenty-five miles long would need to be constructed. 

The’ chief timber exported from Southern Nigeria is 
mahogany, 13,675 logs, valued at £SS,S 76 , being shipped in 
1911. The exports of “minor forest produce” included 
23,025 lb. of copal, valued at ;^363; 400 tons of piassava 
fibre, valued at £5.109: and 2,164,2861b. of rubber, worth 
£179.352- These figures include produce imported from 
Northern Nigeria. 


NOTES ON PLANTING ANUOihlLK llNUUblKita 
IN INDIA AND CEYLON 

During 1911 M. Dupont, Curator of the Botanic Station 
in Seychelles, was commissioned by his Government to 
visit Mauritius, Ceylon, and certain parts of India, in order 
to procure seeds and seedlings of various economic pro¬ 
ducts, for introduction into Seychelles, and generally to 
study recent developments in tropical agriculture and 
industries in these regions. M. Dupont has compiled a 
lengthy report on his tour, in the course of which in- 
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teresting accounts are given of the experimental agricultural 
work now being carried on at the various stations and 
gardens seen. 

The methods of work adopted on some of the chief 
coconut and rubber estates in Ceylon are also outlined, 
and descriptions are supplied of a number of the sub¬ 
sidiary industries carried on in the localities visited. The 
report is much too long to print in extenso, but the following 
abstract, dealing with certain matters that are of general 
interest, is now published with the sanction of the Colonial 
Office. 

M. Dupont first called at Mauritius, and thence travelled 
to India, visiting Karachi, Bombay, Poona, Kirkee, Madras, 
Madura, and other localities of special importance in con¬ 
nection with his mission. He next went to Ceylon, and 
while there visited the Botanic Gardens at Peradeniya, 
several of the Government Experiment Stations, and a 
number of private estates. He then returned to India 
and spent a day in Cochin studying the flourishing 
coconut industry of that district, and finally visited 
Calicut to investigate the various fish industries carried 
on there. 

In Mauritius Mascarenhasia elastica, a rubber-yielding 
tree indigenous to East Africa, attracted his attention as 
likely to do well in the poorer Seychelles soils, which 
are unsuited for Para rubber or coconut palms, and seeds 
of this species have been ordered for trial in Seychelles. 
An account of this tree and the quality of the rubber 
yielded by it has been given already in this Bulletin (1910, 

8 , 346). 

In Ceylon several of the chief coconut plantations were 
visited, and some account of the methods of cultivation 
employed on the different estates is given. 

Comparatively little has yet been published on the 
subject of manuring coconut palms, and in this connection 
the following information is likely to be useful. At 
Negombo manuring is carried on thus : A shallow, circular 
trench 4 to 5 ft. wide is dug round each tree, commencing 
2 ft. from the stem, its depth varying according to the 
character of the soil and the position of the roots, care 
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being taken that it is not deep enough to injure these. 
Manure is dug into the trench every second year, and the 
surface is kept in a state of fine tilth. The manure em¬ 
ployed consists of castor seed cake 200 lb., ground fish 
200lb., basic slag 2501b., muriate of potash 100 lb., kainit 
200 lb., nitrate of soda 50 lb., and is applied at the rate of 
10 lb. per tree. On sandy soils basic slag is omitted, 
and proportionately more castor cake, fish,,and kainit added. 
The land outside this manured area is worked with the 
native plough. 

On another estate the following manure is used: Castor 
seed cake 150 lb., fish manure 37’5 lb., steamed bone meal 
SO lb., sulphate of potash 62 5 lb. This mixture is applied 
at the rate of 12 lb. per tree, or 6 lb. of the complete manure, 
with five basketfuls of cattle manure; being hoed into the 
ground in a circular trench about 3 ft. from the Jj-unk of 
the tree. 

Considerable attention is given in Ceylon to the 
selection of coconuts for sowing, and 6,000 nuts from 
selected trees were purchased for sowing in Seychelles. 
The trees were remarkably free from disease, and were 
the selected offspring of the third generation of selected 
nuts. It is recommended that these nuts be planted in 
Seychelles at some distance from other coconut planta¬ 
tions, and separated from the latter by a belt of forest trees, 
as it is only by such means that cross-fertilisation can be 
prevented and the type kept pure. 

On the Henvella rubber estates in the Kelani Valley, 
near Colombo, the soil is similar to that often available in 
Seychelles, being partly rocky with a shallow surface soil, 
and partly loam in the valleys and depressions. The 
methods of cultivating Para rubber on this estate are 
therefore of special interest to Seychelles. Here "stumps" 
one to two years old, cut 18 to 24 in. above and 12 in. below 
the ground, are preferred to seedlings. They are planted 
20 by 10 ft., with Albizzia seedlings between the lines at 
the same distances. The Albizzias are pruned twice a 
year, and the twigs and leaves dug into the ground as 
manure, but as the trees soon become too woody for this 
purpose they are renewed every four years. A few coconut 
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and tea plantations on these estates are interplanted with 
rubber, but the growth of all the crops is adversely affected 
thereby. After the fourth year tea is unprofitable under 
such conditions, and is ultimately killed out, whilst the root 
systems of coconut and rubber are too superficial to allow 
of them occupying the same ground to advantage. Various 
systems of tapping have been tried at Henvella, but the one 
most favoured consists in tapping one-third of the circum¬ 
ference each year, the renewed bark being considered 
mature enough for re-tapping after three years. The cuts 
are made with the “sculfer” knife, i8in. apart, and three 
cuts are made up to about 5 ft. from..the ground. The latex 
is coagulated by‘‘purub,’’ and the rubber is exported in 
sheets about 18 by 18 in., and ^in. thick. 

Seeds of the Para rubber tree are collected on a large 
scale on the Culloden Estate for exportation, for sowing, 
and 100,000 seeds were obtained for sowing in Seychelles. 
At the time of this visit an experimental consignment of the 
kernels was being exported to the United Kingdom for the 
extraction of oil, the nuts being cracked by a rubber roller 
and the husks being picked out by hand. 

The cultivation of the betel vine was studied in some 
detail on account of its similarity to vanilla culture. At 
Madura, Southern India, it is grown on supports provided 
by living plants of Sesbania grandiflora, the seeds of which 
are sown a few months before planting the betel vine 
cuttings. The supporting plants are set out 6 in. apart 
in lines 2 ft. apart, and their tops are kept in a vertical 
position by means of cross-bars, which unite several 
groups of trees together. Between the rows, trenches 
18 in. in depth are made to permit of irrigation every 
other day. Cattle manure only is applied to the vines at 
Madura, but in Ceylon this is replaced by the leaves and 
twigs of Croton lacci/erum. 

Amongst the plants which it is hoped to introduce into 
Seychelles as a result of M. Dupont’s tour are Mascarenhasia 
elastica from Mauritius, already referred to. Palmyra palms 
from Madras, and Melia dnbia from Ceylon. The Palmyra 
palm should prove a valuable addition to the list of 
economic plants already available in Seychelles, especially 
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for the drier parts. Melia dubia is a fast-growing timber 
tree which is to be introduced in connection with re¬ 
afforestation experiments in Mah6 (see this Bulletin, 1912, 
10, 126). 

In view of the great havoc caused by scale insects in 
Seychelles, special attention was paid to the methods of 
dealing with these pests in Ceylon. Ladybirds have been 
introduced to the latter country from Australia, but as in 
the case of similar trials in Seychelles (loc. cit.), the 
experiments were not successful. Pending the discovery 
of natural enemies, e.g. fungi and small flies, the best 
remedy is spraying with soda-rosin solution. Twigs 
covered with diseased green scale {Lecanium viride) were 
brought back to Seychelles and placed alongside coffee 
seedlings badly affected with scale insects. In six weeks 
the seedlings were cleared, apparently owing to thg pest 
becoming affected by the disease present in the imported 
Ceylon scale insects. This promising experiment is being 
continued. 

Information was also sought in regard to insect-eating 
birds in Ceylon, and the following were recommended for 
introduction into Seychelles for the destruction of scale 
insects : Zosterops palpebrosus, “ low country white-eye " ; 
Pomatorhinus melanurus, " Ceylonese scimitar babbler ”; 
Sitta frontalis, “ India blue nuthatch "; and Orthotomus 
sutorius, “ tailor bird." The question of the introduction of 
new birds, however, is one which will need careful con¬ 
sideration, as although none of those mentioned are fruit- 
eaters, there is a danger of them acquiring new habits 
under different conditions, as in the case of the " myna,” a 
“ martin,” which in Seychelles has become an enemy of the 
pigeon and other birds, destroying their nests, and which 
also does considerable damage to fruit. If new birds are 
introduced it is suggested that they should first be placed 
in a sanctuary where their habits could be watched. 

The fishing industries of Southern India were studied 
in considerable detail by M. Dupont, and he gives a full 
account of the methods and tackle employed in fishing and 
of the different processes of fish-curing. He suggests that 
several Madras fishermen should be induced to go to 



NOTES ON INDUSTRIES IN INDIA AND CEYLON 479 

Seychelles, under a trained headman who could explain 
their methods and appliances. He also recommends the 
use of the drift-net for catching sharks, which are 
responsible for the destruction of large numbers of fish in 
Seychelles waters. 


GENERAL NOTES 

The Wattle-bark Industry of the East Africa Protectorate.— 

During recent years considerable interest has been taken 
in the cultivation of black wattle in the East Africa Pro¬ 
tectorate, with a view to the development of an export 
trade in the bark, which is used as a tanning material. 
Samples of black wattle-bark from the Protectorate have 
been examined at the Imperial Institute and have proved 
to be of excellent qualit}^ yielding from 35 to 45 per cent, 
of tannin (this Bulletin, 1910, 8, 249). 

In order to ensure that only bark of good quality shall 
be produced in and exported from the country, an 
Ordinance (‘‘The Wattle Bark Industry Ordinance,’'XIV. 
of 1912) has been enacted to make provision for the pro¬ 
tection of the industry. 

This prohibits the planting and sowing of the silver 
wattle (Acacia dealbata)^ a species which yields bark of lower 
tanning value than the black wattle (A. dccurrens^ vars.). 
Officers of the Agricultural Department are given power 
to destroy any silver wattle planted or grown from seed 
after the Ordinance has come into force. The Governor 
is also empowered to make rules (i) prohibiting the export 
of wattle-bark that has not been officially inspected, (2) 
providing for the official grading and branding of bark 
prior to export, (3) for the licensing and inspection of black 
wattle plantations, in which seed is harvested for sale, 
(4) prohibiting the sale of seed of the black wattle harvested 
in the Protectorate on any place other than a duh^ licensed 

E lantation, (s) prohibiting or restricting the importation of 
lack wattle-seed for use in the Protectorate, and (6) pre¬ 
scribing the fees to be paid for licences, inspection, and 
services rendered under the Ordinance. 

For the purposes of the Ordinance the term “black 
wattle” is taken to include A. deciirrcns, varieties mollis ?ccidi 
normalise and such other trees as the Governor may sub¬ 
sequently declare to be included under this term. 

Work of the British Cotton Growing Association. —The results 
of the work of the British Cotton Growing ^Association 
during 1911 are recorded in the Seventh Annual Report^ 

3 ^ 
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issued as Pamphlet No. 48, 1912. In some countries ex¬ 
cellent progress has been made, and important results are 
anticipated, whilst in others the efforts to stimulate the in¬ 
dustry' have not proved altogether successful. Considerable 
advance has been made in connection with the purely com¬ 
mercial side of the work, including selling, financing, 
insuring cotton and cotton seed, and supplying machinery 
and other requisites. The total amount of cotton which 
has passed through the hands of the Association during 
recent years is as follows: 1908, 16,713 bales (of 40olb.); 
1909, 20,028 bales ; 1910, 21,388 bales; 1911, 27,673 bales. 

A distinct improvement is evident in some of the cotton 
grown in India, and this is largely due to the repeated 
representations made by the Association to the Govern¬ 
ment. Proposals were made by the Association to establish 
cotton buying and ginning centres in Sind (compare this 
Bulletin, 1911, 9 , 217, 409), but these were not accepted. 
The correspondence which took place on the subject has 
been published by the Association in the form of a pamphlet 
(No. 50). ^ 

Cotton cultivation in the West Indies has not increased 
to any great extent during recent years. A study' of the 
industry has been made by a deputation from the British 
Cotton Growing Association who visited the islands in 
January'-February 1912, and attended the Agricultural 
Conference at Trinidad. An interesting report of this 
visit has been issued by the Association {Pamphlet No. 47). 

The cotton crop of the Western Province, Southern 
Nigeria, amounted to only 5,900 bales in 1911 as compared 
with 6,000 bales in 1910, and 12,000 bales in 1909. This 
decrease is attributed largely to the effect of the har- 
mattan winds. 'I'he quality of the product, however, 
showed a decided improvement. A larger crop is ex¬ 
pected during 1912. Since the Baro-Kano railway of 
Northern Nigeria has been completed, large quantities 
of cotton have been received by the Association, and 
it is anticipated that the crop will soon exceed 10,000 
bales. 

In Uganda cotton growing continues to make rapid 
progress, the exports in 1911 amounting to over 19,000 
bales. The Association are co-operating with the British 
East Africa Corporation in endeavouring to promote the 
industry in every possible way. 

Considerable extension has taken place in Nyasaland, 
and cotton of excellent quality is being produced. The 
Association have assisted the industry by making advances 
to planters and erecting ginning factories at Port Herald, 
Vua, and Chiromo. 

In December 1911, a deputation was sent by the Asso¬ 
ciation to the Sudan to study the possibilities of cotton 
production. A report of the impressions obtained during 
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this visit has been given by Mr. J. Arthur Hutton and 
published by the Association as Pamphlet No. 49. It is 
considered that if irrigation works were constructed in 
the Tokar District, a crop of 15,000 or 20,000 bales could 
be produced. There is a considerable area on the banks 
of tne Nile, north of Khartoum, in which cotton could be 
grown in large quantities; it could be easily irrigated, but 
would require a more robust and more rapidly maturing 
type of cotton than that at present cultivated. In Gedaref 
and Kassala there are excellent possibilities for both rain- 
grown and irrigated cotton. The most promising area of 
the Sudan for cotton is .the Gezira, a vast plain situated 
between the Blue and White Niles. It is hoped that the 
construction of irrigation works will be proceeded with as 
rapidly as possible, and it is believed that if this work were 
taken in hand at once, the Gezira would be capable in a 
few years of producing 250,000 bales, or more, of high-class 
Egyptian cotton. 

Cotton from Uganda.—The following samples of seed- 
cotton from Uganda were received at the Imperial Institute 
for examination in January of this year. Cottons 1 and 
3 were produced under the conditions described in the 
article on “ Recent Agricultural Developments in Uganda ” 
in this issue (p. 429). Samples 2 and 4 represent cottons 
which are under trial in connection with selection or 
acclimatisation experiments. 

No. I. —Sunflower (B.E.A.). This jdelded on ginning 
317 per cent, of lint, or 4^9 grams per 100 seeds. The lint 
was clean, lustrous, soft, of pale cream colour, and free from 
stains. The seeds were of medium size and coated with a 
white or brownish fuzz. The cotton was of fair strength, 
and varied in length from 09 in. to r5 in.; but was 
mostly from rz to 14 in. This cotton was not very 
strong, but was otherwise of excellent quality, and was 
valued at from Zd. to per lb., ginned, with “middling" 
American at 5 93^/. per lb., and “ fully good fair” Abassi at 
lofrf. per lb. 

No. 2.—Sunflower (B.C.G.A.). In this sample the yield 
of lint on ginning was 32'! 5 per cent, or 4 9 grams per 100 
seeds. The lint was clean, lustrous, soft, cream-coloured, 
and free from stains. The seeds were of medium size, 
and in most cases completely coated with a white or 
brownish fuzz, but some were only partially covered. 
This cotton was also of fair strength, and the length varied 
from o‘8 to r5 in., but was mostly from 10 to i'3 in. 
It was of good quality, but was rather shorter and less 
regular in staple tnan sample No. i, and was valued at ’j\d. 
per lb., ginned, with “middling" American at 5'93rt'i per lb. 
and “ fully good fair ” Abassi at per lb. 

No, 3.—Allen’s Improved. This sample yielded on 
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f inning 30'6 per cent, of lint or 4'6 grams per loo seeds. 

'he lint was clean, lustrous, soft, cream-coloured, and free 
from stains. The seeds were of medium size and coated 
with a white or brownish fuzz. The cotton was of fair 
strength, and varied in length from ri to i'8 in.; but was 
mostly from i'4 to r6 in. It was of excellent quality, 
good lustre, and fine, long, silky staple, and was valued at 
from to g^d. per lb., ginned, with “ middling ” American 
at 5'93^. and “fully good fair" Abassi at io§d. per lb. 

JVo. 4.—Abassi. This yielded on ginning 32'45 per cent, 
of lint or 5'2 grams per 100 seeds. The lint was clean, 
fairly lustrous, soft, fine, varying in colour from white to 
deep cream, and almost free from stains. The seeds were 
of medium size, in some cases coated with brown or 
greenish fuzz, but mostly smooth, dark brown, and tufted 
at the pointed end. The cotton was of fair strength and 
varied in length from o'g to \'4 in., but was mostly from 
i‘i to I'S in. This cotton was of good quality, but was 
rather shorter than is usual for the “ Abassi ” variety, and 
somewhat irregular in strength. It was valued atg^d. per 
lb., ginned, with “ fully good fair ” Abassi at io§f/. ^r lb. 

Samarskite in India. —The occurrence of the mineral 
samarskite in the Sankara mica mine, Rapur taluq, Nellore 
district, Madras, is the subject of a report by G. H. Tipper 
in the Rcc. Geol. Surv., India (1911, 41 , 210). 

The mine is an open quarry in pegmatite, and the 
predominant minerals are quartz and felspar ; but mica, 
garnet, haematite, magnetite, and samarskite are also pre¬ 
sent. The samarskite occurs intimately associated with 
felspar in the form of irregular angular masses, varying in 
size from small fragments up to pieces weighing as much 
as 200 lb., sometimes wholly embedded in the felspar, some¬ 
times having mica attached to it. In all the material 
available for examination no specimen could be found 
showing crystalline form. 

The material is described as having a splendent black 
lustre, a typically conchoidal fracture, and a specific gravity 
from 5'4 to 57. No quantitative analysis is given, but it is 
stated that the results of a qualitative analysis showed the 
mineral to be “ a niobate and tantalate of the cerium and 
yttrium earths and uranyl with iron and calcium." 

Several years ago a specimen was received from India at 
the Imperial Institute, and identified as samarskite. More 
recently a specimen was received which was stated to have 
been obtained from a mica mine in Nellore district, Madras. 
This is probably the Sankara mica mine, as this was at the 
time the only known locality in India where samarskite 
was found. 

In view of the present commercial importance of tanta¬ 
lum minerals, and of the fact that no quantitative analysis 
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of Indian samarskite has hitherto been published, the 
Madras specimen has been analysed in order to prove the 
identity of the mineral and to ascertain the percentage of 
tantalum present. The following is the result of an 
analysis, made in the Scientific and Technical Department 
of the Imperial Institute, of the specimen (sp. gr. 57); 




Per cent. 



Per cent . 

Niobic oxide 

Nb.p, 

• 3976 

Lime 

CaO . 

. 1*07 

Tantalic oxide 

Ta.O. 

. 1364 

Magnesia 

MgO . 

. 0*07 

Uranium oxide 

u,o. 

. 1209 

Potash 

K^O . 

. 004 

Ferric oxide 

Fe, 0 , 

. 12*15 

Soda 

Na ,0 . 

. 0*20 

Erbium oxide 

Er.O, 

.) 

Silica 

SiO, . 

. 0*50 

Yttrium oxide 

y,6 . 

Stannic oxide 

SnOy . 

. 0*04 

Lanthanum oxide La^^Oj 

o*6i 

Cerium oxide 

Ce.Oj. 

. 0*07 

Titanium dioxide TiO,. 

. 170 

Thorium oxide ThOj . 

. 0*09 

Manganous oxide MnO 

. 0*42 

Water 

H2O . 

. 134 

Lead oxide 

PbO 

. 0*68 



100*27 


The results of the analysis prove conclusively that the 
mineral is samarskite, and indicate that it is of no com¬ 
mercial value as a source of tantalum owing to the small 
quantity present. 

Mining in the Federated Malay States. —The report of the 
Senior Warden of Mines on the Administration of the Mines 
Department and on the mining industries for the year 1911 
^pears as a supplement to the Federated Malay States Gov. 
Gaz. for May 24, 1912. 

The question of a reduction of the royalty on tin in 
cases where it is difficult to win or treat, or ^oth, was 
considered, and the Government decided to have each case 
enquired into by a committee before making such reduction. 

The local value of the Federated Malay States export 
of tin in 1911 was 125,304, the tonnage being 44,1487, an 
increase of 28571 tons as compared with 1910. The total 
export of wolfram during 1911 was about 168 tons, worth 
about ;^9,858 as compared with about 94 tons, worth about 
;£^5t530, during 1910. About li tons of scheelite was also 
exported. For gold output see this Bulletin (1912,10, 331). 

In the Rawang coal area, prospecting operations have 
made good progress and a considerable quantity of coal 
has been proved. Further tests are in progress, and it is 
hoped that mining will be commenced at no yery distant 
date. The question of connecting this area with the rail¬ 
way system is being considered by the Government. 

Cement works have been established at Batu Caves, and 
will be working during 1912. A complete and up-to-date 
cement-manufacturing plant has been installed, and the 
laboratory tests promise the production of a high-class 
cement. 

An exceptional drought was experienced during the 
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first three quarters of the year, and during the last quarter 
the rainfall was abnormally heavy. Some mines saved on 
pumping costs during the drought, but the industry as a 
whole suffered as the result of the abnormal conditions of 
the weather. 

Timber for mining purposes is getting scarce in many 
localities. There is an increasing use of coal in place of 
firewood, and it is possible that before long all the largest 
mines will be using coal exclusively for power purposes. 

Magnesite from Southern Rhodesia. —A specimen of magnesite 
from Enkeldoorn district, Southern Rhodesia, was examined 
recently at the Imperial Institute. It consisted of massive 
magnesite discoloured by layers of brown fibious serpen¬ 
tine. It gave the following results on analysis: 



Per cent. 

Magnesia MgO . 

. 459 

Lime CaO . 

. . nil 

Alumina Al^O,. 

• 1 

Ferric oxide FcjOs 

1 o ‘55 

Insoluble matter . 

3‘04 

Loss on ignition 

. 5020 


The above figures indicate the following mineral com¬ 
position for the sample : 

P$r cent. 

Magnesite MgCO., . . 944 

Serpentine 3MgO, 2SiO^ 2HvO . 46 

The material represented by this sample is 
inferior in purity to the best commercial magnesite, which 
generally contains from 96 to 98 per cent, of magnesium 
carbonate and is worth 255. per ton c.i.f. 

The value can be increased by calcining the magnesite 
before shipment, as the calcined product is worth 60s. per 
ton c.i.f 

Imperial Institute Staff Changes. —Major E. J. Lugard, D.S.O., 
Secretary to the Director of the Imperial Institute, has 
been appointed Political Secretary to the Governor of 
Southern and Northern Nigeria. 

Mr. G. A. I. Bosanqiiet, late of the Southern Nigeria 
Government Service, and the Hon. T. L McClintock 
Bunbury, Private Secretary to the High Commissioner for 
Australia, have been appointed Assistant Secretaries to the 
Director of the Imperial Institute. 
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RECENT PROGRESS IN AGRICULTURE AND THE 
DEVELOPMENT OF NATURAL RESOURCES 

In this section of the Bulletin a summary is given of the conteiits of 
the more important papers and reports published during the precedmg 
quarter, in so far as these relate to tropiccil agriculture and the utilisation 
of the natural resources of the Colonies, India, and the Tropics generally. 

AGRICULTURE 

General 

Destruction of Water Weeds.—Sheets of water that are still 
or nearly so are liable to become covered in summer and 
autumn with a scum composed of green or brown algae, 
which not only spoils the appearance of the water, but also 
has an unpleasant smell. It has been found that these algae 
are very sensitive to the action of copper sulphate, even 
more so than the fish living in the same water, and a 
method for destroying them is described in the Joimial of 
the Board of Agriculture, U.K. (1912, 19 , 216). 

If there are no fish in the pond a proportion of one part 
by weight of copper sulphate in 1,000,000 parts of water, 
that is, I lb. of copper sulphate in 100,000 gallons or 16,000 
cubic ft., can be used without rendering the water dangerous 
for drinking. Ordinary commercial copper sulphate can 
be employed. It is important to distribu:( it thoroughly 
and rapidly throughout the pond, and in small ponds the 
copper sulphate, broken small, ma}^ be enclosed in a bag 
of loose texture tied to the end of a pole, and this can then 
be drawn backwards and forwards tnrough the water. In 
large ponds the bag should be towed behind a boat, which 
should be rowed to and fro in parallel paths not more than 
from 10 to 20 ft. apart. If the temperature of the water is 
about 60'' F. something like 100 lb. of copper sulphate can 
be thus distributed in an hour. If the temperature of the 
water is much below 60'' F., or if the water is very hard, 
or if it contains much organic matter, the copper sulphate 
is not so effective, and a higher proportion must be used. 
It is found that copper sulphate rapidl}^ disappears from 
the water; perhaps because it combines with th' algae, 
which it destroys. Copper sulphate has also proved effec¬ 
tive when a solution containing ^ oz. per gallon is sprayed 
on to the surface of the slime ; but if water-lilies are present 
they may be injured by this treatment. 

If fisn are present in the pond much weaker solutions 
must be tried ; the resisting power of English fish to copper 
sulphate is at present unknown, and in the absence of such 
information it would not be advisable to treat any fish¬ 
pond in this country, even with a very dilute solution, 
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such as one part in 5,000,000, without first determining by 
experiments with one or two fish in a few gallons of water 
the susceptibility of each species. It has been found, 
however, that when copper sulphate was applied during 
the last two summers to the water in St. James’s Park the 
fish were not only unharmed, but were free from a fungus 
disease which had attacked them in former years, and were 
remarkably clean and silvery. Cy)per sulphate has also 
been used with success in Kew Gardens for the smaller 
ponds. 

The larger weeds are more difficult to eradicate; they 
can only be kept down by cutting and dragging them out. 
In small, shallow ponds this may be done by men wading 
in the water and using hand scythes; or scythe-blades may 
be attached to ropes, and dragged through the weeds from 
a boat, or from opposite banks of the pond. Special weed¬ 
cutting saws are also made for the purpose, and contriv¬ 
ances have been designed for use in large stretches of water. 

Destruction of Lantana.—This plant is apt to become a 
great nuisance in tropical countries on cultivatfed and 
pasture land, owing to its dense growth and extraordinary 
vitality. It appears by the Journ, d'Agric. Trop. (1912,12, 
154) that an attempt is now being made in New Caledonia 
to combat the pest by introducing a species of fly of the 
Agromyzidae family from Hawaii. The insects have been 
distributed in the environs of Numea on land infested with 
Lantana. As a result the larvae of the fly have been found 
in many of the seeds, and it is intended to extend its dis¬ 
tribution in the colony. The result of the experiment will 
be watched with interest; it must be borne in mind, how¬ 
ever, that where a new animal species has been introduced 
to destroy some pest it has itself sometimes proved to 
be injurious in other directions. 

Seaweed as a Hanure.—During the past year considerable 
attention has been paid, particularly in the United States, 
to the search for new sources of potash, and amongst those 
investigated has been seaweed. It has been estimated 
{Journ. Ind. and Eng. Chem. 1912, 4 , 171) that the large 
seaweeds of the Pacific growing within the three-mile limit 
could be made to yield annually about 8,000,000 tons of 
potassium chloride. This quantity is about twenty-four 
times the amount annually imported into the United States 
from Germany. 

The method of analysis employed and the results 
obtained from the examination of eighty specimens of 
Pacific seaweed suitable for preparing kelp (seaweed ash) 
are given in the same journal 431). The forms which 
occur in greatest abuncfance in Puget Sound, viz. species of 
Nerocyshs, Macrocystis, Postelsia, and Egregia, when dried at 
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103° C. have an average content of 257 per cent, of potassium 
chloride and o'is per cent, of iodine, whilst the same species 
from the more southern part of the Pacific contain on the 
average 21 per cent, of potassium chloride and 0*29 per 
cent, of iodine. The analyses also indicate that great 
variations in these constituents may occur in different parts 
of the plant. 

The commercial aspect of the question is considered by 
F. P. Dewey in the same journal (p. 311). The operations 
may be roughly divided into harvesting, air-drying, oven¬ 
drying, distillation, crystallisation of salts, and marketing 
the finished product. 

The production of 1,000,000 tons of potassium chloride 
would necessitate the collection of about 30,000,000 tons 
of wet weed, and as it is suggested that harvesting should 
only be permitted after the weed has attained maturity, 
special plant would be necessary for the purpose. Large 
areas of drying sheds would be required, as each ton of 
potassium chloride produced involves the evaporation 
of 27 tons of water, 25 of which can be removed by 
air-drying. The weed is then dried in ovens, after which 
about 50 per cent, of the total potassium chloride, which is 
in the form of an effloresced salt, can be removed by 
shaking. The weed is next carefully burnt, to avoid 
fusion of the salts; this necessitates distillation, but the 
gases evolved can be utilised as a source of heat. 

Assuming that the by-products obtained (iodine, etc.) 
will pay for all operations on the air dried weed, the 
following estimate for the production of i ton of potassium 
chloride is given: 

Harvesting 30 tons of weed at 25 cents per ton . . $7.50 
Air-drying „ „ „ 15 .. .. • • 4-50 

Freight, etc., on i ton of potassium chloride . . . 16.00 

$28.00 

The somewhat high charge for freight is due to the 
fact that the real market for potash salts in the United 
States is the Atlantic Coast. When the Panama Canal is 
open this charge may be reduced to about $8. The present 
price of 80 per cent, potassium chloride for manurial 
purposes is $38 per ton in the United States. 

Foodstuffs and Fodders 

Bice.—Experiments in Mysore State have demonstrated 
that green-manuring is an efficient method of increasing 
the fertility of rice lands {Bull. No. 2, 1912, General Seriei,, 
Dept. Agric., Mysore). Both sunn hemp and cow peas are 
recommended as green manures, and where two crops of 
rice are raised during the year it is necessar}* to sow the 
green manure seed one or two weeks before the rice is 
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harvested to allow for a sufficient period of growth. 
Neither castor cake nor a manure consisting of s^tpetre, 
basic slag, and sulphate of potash proved profitable, 
although producing increased yields. Saltpetre alone 
produced no increase in yield. Cheap organic manures, 
rich in nitrogen, proved the most profitable, thus con¬ 
firming the results obtained by the use of milled fish in 
Madras. Shallow ploughing gave better results than deep 
ploughing, and it was found better to leave the land in 
stubble, and plough immediately before the rice was 
transplanted. 

Experimental work at the Kalimpong Farm, Bengal, has 
shown that rice cultivation at an altitude of almost 4,000 
ft. is adversely affected by cold weather such as that 
experienced during the growing season of 1910 {Quart. 
Journ. Dept Agric., Bengal, 1912, 5 , 124). The average 
profit obtained was only abouttwo-thirds that of the previous 
year, and under these conditions maize is a more profitable 
crop. 

In an article on “The Rice Industry of Burma” in the 
Agric. Journ., India (1912, 7 , 160), it is stated thaKof the 
i3'5 million acres of cultivated land in that province no less 
than 10,000,000 acres are devoted to rice, and the product 
of nearly 6,000,000 acres is consumed in the country. In 
addition to being the staple food of the people, rice and 
its products amount in value to 70 per cent, of the entire 
annual export trade of the province. Attention is directed 
to the unsatisfactory cultivation and trading methods at 
present existing. It is pointed out that in Upper Burma, 
where rotation of crops is practised and cattle are kept, 
the output of rice will probably be maintained, but in 
Lower Burma, which relies solely on rice with no attempt 
at rotation, a steady decline in the output per acre must 
ensue. 

The rice industry of Burma is also discussed in the 
Indian Trade Journal (1912, 25 , 121, 269), where the present 
systems of transport, storage, and handling of the grain 
are described as singularly primitive and inefficient. 

The yield of rice per acre in Bengal is estimated 
{Spice Mill, 1912, 35 , 526) at about 800 lb. of autumn to 
1,200 lb. of winter rice; in Eastern Bengal and Assam from 
less than 700 lb. of autumn-sown to slightly more than 
1,100 lb. of spring or summer-sown; in Madras the yield 
varies from 900 lb. grown on non-irrigated to i,i(X) lb. on 
irrigated fields; in Lower Burma, which has very little 
irrigation, the yield is 1,176 lb. on non-irrigated soil. 

Maize.—An account of maize cultivation experiments in 
Bengal is contained in Quart. Journ. Dept. Agric., Bengal 
(1912, 6, 132). With the exception of nee, maize is the 
most important rainy-season crop. The trials were carried 
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out to ascertain if the expensive hand-weeding, invariably 
done in Bihar, could be avoided. It was found that 
“ kodali hoeing was as effective as hand-weeding, and that 
earthing-up the plants gave an increased yield. To 
facilitate hoeing the seed should be sown in lines, as “ kodali 
work is practically impossible with broadcast sowing. 

The Agric. Gaz., N.S.W, (1911, 22, 1034) contains an 
article on maize growing in New South Wales. It is 
stated that in Australia the importance of the crop, and 
the uses to which it may be put, have not yet been realised. 
Australia in 1909-10 produced 9,000,000 bushels of maize, 
of which New South Wales contributed 7,000,000, which is 
used solely as a feeding-stuff for horses. In the same year 
the United States produced 2,668,651,000 bushels, or 77 
per cent, of the world’s crop, one of the chief uses of the 
grain in that country being to feed cattle and swine. The 
development of the industry in New South Wales for this 
purpose is discussed, and an account is given of variety 
trials at Grafton Farm. 

Sugar Sorghum.— Farmers' Bull. 477, 1912, U.S. Dept, 
Agric, contains an account of the cultivation of the crop 
and the working of a sorghum syrup factory. The utilisa¬ 
tion of the by-products, bagasse, leaves and blades, and 
seed-heads, is discussed, and numerous illustrations of 
machinery are given. 

The production of grain-sorghum in the San Antonio 
region of Texas is dealt with in Bull. 257, 1912, Bur. Plant 
Ind.y U.S, Dept. Agnc. The establishment of a reliable 
grain crop for feeding purposes has proved difficult owing 
to the hot, dry climate, and the low, irregular rainfall. 
Grain-sorghums are suited to the region, but have hitherto 
failed to set seed. This was usually believed to be due to 
excessive rainfall during the flowering period, but it has 
now been conclusively proved that the “sorghum midge” 
is the cause of this sterility, and that by planting early 
varieties the llowering stage is over before the midge 
becomes sufficiently abundant to cause much injury. The 
best early varieties were found to be “ Milo,” “ Dwarf 
Milo,” “ Manchu Kowliang,” “ White Durra,” “ Sudan 
Durra,” and “ Dwarf Kafir.” 

Sugar Cane.—The An?i. Rep. Agric. Stations, Pastern 
Bengal and Assam, 1910-11, contains an account of the 
experimental cultivation of sugar cane at Jorhat. The 
year’s work demonstrates the superiority of “ Striped 
Mauritius ” in yield of sugar per acre. This variety 
combines a comparatively high yield of cane per acre with 
a juice of good quality, having a high sucrose and a low 
glucose content. It is easily propagated and ratoons well, 
and is now definitely recommended for cultivation in the 
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district. Two Barbados canes, “B. 147” and “B.376,” 
though giving lower yields than “ Striped Mauritius,” gave 
juice of high quality. A variety known as ‘‘ Kheri ” 
produced a hard, thin cane, yielded a fair crop under 
adverse conditions, and did not require such careful cul¬ 
tivation as the superior varieties. “ Magh,” a popular 
local variety, gave a fairly good crop, but ratooned poorly, 
and proved very susceptible to disease. Both “ Magh ’’ 
and “ Kheri ” yield juices of poor quality. 

Potato-drying in Oermany.—Germany’s total potato crop 
in 1908 amounted to 915,000,000 cwt.; of these 256,000,000 
cwt. were used for human consumption, 79,000,000 cwt. 
for starch and alcohol production, 108,000,000 cwt. for seed, 
and 374,000,000 cwt. for feeding animals, leaving a surplus 
of 98,000,000 cwt., valued at ;^6,ooo,ooo. This surplus is 
largely converted into dried potatoes. According to the 
Journ. Bd. Agric. U.K. (1912, 18 , 1048) there were 257 
potato-drying factories in Germany in 1910, producing 
either dried slices or dried flakes. In eight factories peeled 
potatoes form the raw material, in the remainder the 
unskinned potato is employed. The production for the 
year amounted to 1,723,000 cwt. of dried material. 

Feeding trials have shown that dried potatoes form an 
excellent feeding-stuff for all kinds of stock. The price of 
potato flakes is stated to be about 7*'. to 8 s. per cwt. 

Alcohol from Bananas.—Banana-meal from peeled unripe 
bananas is mashed with malt extract and then fermented 
with yeast, 100 kilograms of meal yielding 47 8 litres of 
alcohol. When mashing is carried out without malt- 
extract, the diastase naturally present in the meal being 
used, the yield of alcohol is considerably lower (Joiint. Soc. 
Chem. Ina. 1912, 31 , 453). 


Oils and Oil-sleds 

Coconuts.—A new pest of the coconut, the ‘‘Coconut 
white fly” {Ahyrodicus destructor, Quaint) has been dis¬ 
covered in the Philippine Islands O^hilipp. Agric. Review 
1912, 5 , 142), and although it is at present confined to a 
small area in Negros Oriental it is thought that it may 
^read and become a serious pest, not only in the 
Philippine Islands, but elsewhere, unless immediate steps 
are taken to combat its attacks. The insect is related to 
the ‘‘white fly” of the Florida citrus orchards, and a 
similar species, A. cocois, Westw., has caused great damage 
in the West Indies. The eggs of A. destructor are laid 
on the under surface of the young leaves, and, after hatching 
out, the young larva inserts its beak through the epidermis 
of the leaf and feeds on the sap. When about half grown 
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the larvae develop a white covering with cotton-like 
filaments and waxy flakes. The winged insect is a weak 
fWer, but may be carried considerable distances by wind. 
The white colonies of the larvae are easily detected on the 
leaves, and immediate steps should be taken to destroy all 
infected leaves by burning. 

Ground-nuts.—The production of ground-nuts in the 
Sudan is increasing, the exports for 1911 being valued at 
;£’i3,o6o (^Monthly Rep. Cent. Econ. Bd., Sudan, 1912, 6, No. 4, 

P- ^2)- 

The area of both irrigated and non-irrigated land under 

? round-nuts in India has decreased in recent years {Rep. 
Progress Agric. India for 1910-n, p. 39). Experiments at 
the Palur Agricultural Station have shown that where 
ground-nuts have grown continuously on the same land the 
yield has decreased by 50 per cent, in two years in spite of 
manuring. Cambodia cotton is being grown in rotation 
with ground-nuts with promising results. It has also been 
found advantageous to grow ground-nuts in admixture with 
cereals, larger yields of ground-nuts being obtained in such 
cases than where the ground-nuts alone were cultivated. 

The area of ground-nuts cultivated on the Bombay 
Deccan decreased very considerably from 1895 to 1902, 
when only 56,000 acres were under this crop; but in 
1909-10 the area had risen to 127,000 acres, the increase 
being probably due to the cultivation of exotic varieties 
requiring less water and giving greater yields than 
indigenous varieties. 

Experiments in the Bombay Presidency with different 
varieties of ground-nut have given excellent results in 
several cases {Ann. Rep. Dept. Agric. Bombay, 1910-1 1 , p. 31). 
Thus, at Kilgeri, Spanish nuts yielded at the rate of 3,340 lb. 
of nuts per acre, and small Japanese nuts at 2,516 lb. per 
acre. An experiment to ascertain the best quantity of seed 
to use for sowing was partially spoiled by " ticca” disease, 
but it would appear tnat 60 lb. per acre is sufficient for 
spreading varieties, and 80 lb. for others. 

Linseed.—Experiments on the production of linseed were 
made during 1911, under the auspices of the University 
College of North Wales and the Essex Education Committee 
(Journ. Bd. Agric., U.K., 1912, 19 , 138, 223). In Essex the 
seed was sown at the rate of 6 pecks per acre on land which 
had been manured during the winter with seven tons of 
farmyard manure per acre. 1 he linseed grew luxuriantly, 
in spite of drought, and gave a yield of 10 cwt. of seed per 
acre. In Wales J acre plots were sown on 17 farms. The 
sowing generally took place in the latter half of April, and 
the crop was harvested about the middle of August. In 
most cases the crop suffered from drought, and the yield of 
seed per acre varied from less than 4 cwt. to over 10 cwt. 
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Larger yields would have been obtained, but difficulty was 
experienced in threshing, a good deal of seed being left in 
the pods. The seed produced was in some cases of excellent 
quality. 

Oil Palm. —Trials with a Phillips palm oil extracting 
machine (see this Bulletin, 1909, 7 , 388), driven by steam 
power, have shown that, although several minor improve¬ 
ments might be made, the machine appears to work in a 
fairly satisfactory manner and to give a larger yield of palm 
oil than is obtainable by the usual native process of extrac¬ 
tion (Z.irg'os Tr. yo/ir;?., 1912, 2 , No. 7, p. 210). 

The oil and pulp from 50 lb. of fruit were removed by the 
machine in three minutes, after the fruit had been boiled in 
water for forty-five minutes. Further modifications in the 
machine are now being made. 

According to Birtwistle (loc cit. p. 209) the cracking of 
palm nuts in Southern Nigeria is still almost entirely 
carried out by hand, and although centrifugal machines are 
effective in cracking the nuts when they are throughly 
dried, the hand-picking of the kernels from the broKen shell 
is a very tedious process. The separation of the kernels 
from the broken shell can be effected by the use of a brine 
bath, but this method is not regarded as suitable for native 
use, and some simple mechanical device would be preferable. 

Oil palms under experimental cultivation at Kilindi, 
German East Africa, are reported to be developing in a 
satisfactory manner {Deutsches Kolonialblntt, 1912, M, 499). 

Para Rubber Seed. —According to Tropieal Life (1912, 8 , 72), 
it is estimated that on certain estates Hevea trees in full 
bearing will produce about 8 tons of nuts per 100 acres, or 
assuming 200 trees per acre, under i lb. per tree. The 
same journal continues that on this estimate the 40,000,000 
rubber trees stated to exist in Malaya alone should yield 
18,000 to 20,000 tons of seeds per annum, whilst supplies 
from Ceylon and elsewhere should amount to a further 
quantity of 40,000 tons, and that planters will eventually 
find it advantageous to utilise the seed, especially as the 
increased production of rubber is likely to lower its market 
value. Information regarding the uses and value of Para 
rubber seed will be found in the following reports and 
articles in this Bulletin; 1903,1, 156; 1904, 2, 22; 1909, 7, 
95 ; 1911.9. 35 - 

Sesamum. —The quantity of sesamum seed exported from 
the Sudan during 1911 showed a decrease, although the 
area under this crop has increased. It would appear that 
the production is still insufficient to meet the local demands, 
and that any immediate large increase in export is un¬ 
likely {Monthly Rep. Cent. Econ. Bd., Sudan, 1912, 6, No. 4, 
p. 62). 
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Soy Beans.—Attempts have been made by the Harbin 
Chamber of Commerce to ascertain the cost of production 
of soy beans in Manchuria, and it is roughly estimated at 
31s. per ton, the price of the beans delivered at the nearest 
station on the Chinese Eastern Railway, in November 1911, 
being £a, (approx.) per ton {Ind. Tr. Journ. 1912, 25 , 141). 

Experiments made with this crop during recent years 
in Argentina have been so successful that it is the intention 
of planters to grow the crop on a commercial scale in 
preference to linseed as a restorative crop in rotation with 
wheat {Ind. Tr. Jottrn., 1912, 26 , 48). 

Waxes.—Jumelle and Perrier de la Bathie (Journ. dAf^ric. 
Trap. 1912, 12, 98) call attention to the occurrence of wax 
on the following three plants growing in Madagascar: 
Cynanchum {l/(dtcmaria) Messeri, N.O. Asclepiadaceae, 
Euphorbia xylophylloides, and E. stenoclada. The wax can 
be detached by beating the plants after the^' have been cut 
into small pieces and dried. The crude product is then 
thrown into boiling water, and the melted wax, which rises 
to the top, skimmed off. It can also be obtained by placing 
the plants in boiling water, when the wax melts and rises 
to the surface. Single plants of E. xylophylloides and E. 
stenoclada each yielded a little more than i lb. of wax, while 
it is stated to occur in even greater quantity in the case of 
Cynanchum Mcsscri. It is not stated whether the plants 
are sufficiently abundant in Madagascar to yield commercial 
supplies of wax, or whether the waxes are likely to be of 
economic value. As candelilla wax (this Bulletin, 1912, 
10 , 128) is now being exported from Mexico it seems 
desirable that further investigation should be made in 
Madagascar with these wax-yielding plants. 

A patent has been taken out recently in the United 
States for the extraction of candelilla wax (Journ. Soc. 
Cheni. Ind. 1912, 31 , 346). The plant is boiled with 
gasoline, benzine, or naphtha in the presence of fuller’s- 
earth, the liquid being clarified before evaporating the 
solvent. 

Miscellaneous.—The species of Balanites recently dis¬ 
covered in the neighbourhood of the Lebombo Mountains 
(cf. this Bulletin, 1912, 10, 152) is now said to be of no 
economic value as a source of oil-seed (Deutsches Kolonial- 
blatt, 1912, 23 , 622), as the nuts are thick-shelled and cannot 
be cracked without breaking the kernels. 

Grimme has recently published the results of examina¬ 
tion of fat derived from the seeds of Picramnia Lindeniana, 
Tulasne, from Guatemala (Chem. Rev. Fctt. u. Harz, Ind. 
1912, 19 , 51). The seeds contain 39 per cent, of fat, which 
was found to contain tariric acid, which was originally 
discovered in the fat of another species of Picramnia. 
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The seeds of Plukenetia conophora, a vine growing in 
Kamerun, have been found to contain 59 per cent, of a 
drying oil suitable for varnish-making {Tropenpflanzer, 

16 , 265). No information is given as to the possibility of 
obtaining commercial supplies of the seed or of cultivating 
the plant on a large scale. 

According to Hebert {Le Caoutchouc et la Gutta Percha, 
1912, 9 , 6232) the seeds of Funtumia elastica contain only 
20 per cent, of semi-drying oil, whilst the residual cake 
appears to contain small quantities of alkaloids. It does 
not appear, therefore, that the seeds are likely to prove of 
commercial importance as a source of oil unless they are 
obtainable in large quantities at a cheap rate. 

Tobacco 

In a previous number of this Bulletin (1911, 9 , 416) 
attention was directed to experiments made in the United 
Kingdom with a view to ascertaining whether tobacco rich 
in nicotine, and suitable for the preparation of4obacco 
extracts for use as insecticides, could be grown here. 
Experiments on these lines have been made at the South- 
Eastern Agricultural College, Wye, during the last two 
years, and have given very promising results, which are 
outlined in Leaflets I and II on the Growing of Tobacco 
for Nicotine Extraction, issued by the College. The chief 
conclusions arrived at so far are that (i) tobacco grown 
in rich hop-garden land shows a high percentage of 
nicotine; (2) the percentage of nicotine is increased by 
nitrogenous manuring ; (3) close spacing of plants dimin¬ 
ishes the content of nicotine, though it increases the yield 
per acre; (4) the plants should be “ topped ” to produce 
about twelve leaves, and suckers should be removed; 
(5) the best variety to grow for the production of nicotine 
is some form of Nicotiana rustica-, and (6) the leaves may 
be harvested by simply cutting the plants down, hanging 
them on sticks m a shed till dry, and then stripping. 

In the 1911 experiments a yield of 150 lb to 200 lb. of 
nicotine per acre was obtained, at a cost of about 

It is also shown that tobacco extract for use as an 
insecticide may be economically made by macerating 
tobacco leaves in water at 60’ C, in the proportion of i lb. 
to 3 gallons, the water being used in three successive 

C ortions of i gallon each, maceration with each portion 
eing continued during twenty-four hours, and the 3 gallons 
of extract so produced diluted to 5 gallons. The extract 
thus made will contain about 0-075 per cent, of nicotine, 
which is about the usual strength for spraying purposes, 
if the tobacco employed contained 4 per cent, of nicotine, 
which may be taken as an average for smoking tobacco. 

The Agricultural Journal of British East Africa (1915, 



AGRICULTURE AND NATURAL RESOURCES 495 

^ 73 > 79) contains notes on the cultivation of bright 
tobacco and of Turkish tobacco from imported seed. The 
methods to be followed in growing and curing these two 
kinds of tobacco are described. 

Rubber 

Hevea brasiliensis.—In a previous number of this Bulletin 
(1911, 9 , 407) reference was made to a tapping experiment 
carried out between December 1908 and January 1911 on 
a large tree at Heneratgoda, Ceylon, planted in 1876. 
Three wide V’s, extending half-way round the tree, were 
made one above the other at intervals of i ft, and 
joined by a vertical channel. Tapping was performed 
daily by means of the Bowman-Northway paring knife 
and pricker, and when the bark between the original cuts 
had been removed the opposite side of the trunk was 
similarly treated. An area above the first was next tapped 
in the same way, and finally that above the second area. 
In April 1911 tapping was commenced on the renewed 
bark of the area first tapped, and the results of this later 
experiment are discussed by R. H. Lock in Ctrcs. and 
Agric. Jonrn., Royal Hot. Gams., Ceylon {1912, 6, 120). The 
system of tapping employed was similar to that used in 
the earlier experiment, but the tree was tapped daily 
during April, June, August, October, and December only. 
It was rested during the alternate months, with the object 
of observing the effect of a series of re.-^'ing periods on 
the flow of latex. The pricker was used only for the first 
six tappings, the paring knife alone being emplo^^ed for 
the remainder of the tapping period. The total yield of 
dry rubber for the five tapping months was O7 lb., which 
compares favourably with the yields of 76 lb. and 89 lb. 
for twelve months’ tapping in each case obtained in 1909 
and 1910 respectively. There was a steady increase in 
the average yield of dry rubber per tapping in each month, 
from 145 grams in April to 236 and 234 grams in October and 
December respectively. To some extent this improvement 
may be due to the heavy rainfall experienced towards the 
endf of the year, following a marked deficiency at the 
beginning, but it is thought that it is in part due to 
the stimulus, arising from the tapping, persisting through 
the intervening months of rest. 1 ab'es of daily yields 
are given, which show that the yield for the first and 
second day’s tapping in each month is always smaller than 
that of the following days; but this difference becomes 
progressively smaller as the months proceed. Although 
heavy yields were in the present instance obtained on 
renewed bark after only 2^ years’ rest, it is not suggested 
that this period is as a general rule sufficient for regular 
plantation practice. 

33 
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In the same journal (p. 127) Dr. Lock gives an account 
of a tapping experiment at Heneratgoda, designed to deter¬ 
mine the amount of latex and rubber obtained at different 
levels on the same tree. Twenty-nine trees, approximately 
fifteen years old, having an average girth of 36 3 in. at 6 ft. 
from the ground, were tapped with the paring knife 298 
times during the year commencing November 1910, the 
whole of the bark being removed up to a height of 6 ft. 
Six V-cuts, arranged vertically i ft. apart and extending 
half-way round the tree, were made, and when one side 
had been completed the other side was t^ped in an 
identical manner without an interval of rest. The average 
3neld of dry rubber per tree was nearly 10lb. The total 
yield from the side first tapped was 147'5 lb., and from the 
second side i32'5 lb. Of tne total quantity 1051b. was ob¬ 
tained from the six upper cuts of the system, and 1741b. 
from the six lower cuts. Towards the end of the tapping 
of each half of the tree by far the greatest quantity 01 latex 
came from the lowest cut alone. Although the bark drained 
by the five upper cuts was quite isolated it is climated 
that during the last month the latex tubes produced about 
ten times their own volume of latex, containing ov'er 30 per 
cent, of rubber, and from this it is suggested that a large 
part of the rubber yielded is produced locally under the 
stimulus of tapping. 

For several years past experiments have been carried 
out at Heneratgoda with a view to determining the effect 
of tapping trees at various intervals. The results of ex¬ 
periments during 1911 and the first two months of 1912 
are discussed by R. H. Lock in Trop. yigric. (1912, 38 , 385). 
As already mentioned in this Buj.i.etin (1911, 9 , 406) the 
yield per tapping increases with the interval between suc¬ 
cessive tappings up to an interval of four days, and remains 
high up to an interval of nine days. I'he later experiments 
show that the longer the trees arc tapped the greater becomes 
this difference in yield. During January and February of 
this year trees tapped at intervals of five, six and a half, 
and eight days each yielded a larger amount of rubber 
from twelve, ten, and eight tappings respectively than trees 
tapped at intervals of two and a half and four days from 
twenty-four and twenty-seven tappings respectively. Ex¬ 
pressed as yields per acre, that of 1911 shows an increase 
over the average yield for 1909-10 in every instance, but 
the increase is much greater in the case of trees tapped at 
longer intervals, and ranges from 55 per cent, in the case 
of trees tapped at six and a half days’ interval to 59 per 
cent, in the case of those tapped at an interval of five days. 
According to the figures at present available an interval 
of six and a half days appears likely to give the best final 
result, trees t^ped in this manner giving the highest total 
y^ield 10 the first two months of jpu. Dr. Eoclf think* 
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that the facts so far available point to the desirability of 
increasing the interval at present in vogue between suc¬ 
cessive tappings. 

The IVesi Ind. Bull. (1912,12, 16) contains an account 
by .!• Jones of experiments on the cultivation of Hevea 
brasiliensis in Dominica. Tapping experiments were made 
on the half-spiral system three times weekly for three 
months on three trees growing in the Botanical Station. 
An average yield of i Ib. i oz. dry rubber per tree was 
obtained. The trees were seven, eight, and twelve years 
old, and had a girth respectively of 26, 24, and 33 in. at 
3 ft. from the ground. Coagulation was effected by means 
of lime-juice. 

Two hundred acres have been planted with H. brasi¬ 
liensis in Dominica, and there is likelihood of considerable 
development, the only cause for anxiety being the heavy 
gales which occasionally occur in the West Indies. It is 
suggested, however, that the trees may be effectively 
protected where necessary by means of wind-belts. 

Fions Spp.—j. Jones in the IVest. hid. Bull. (1912,12, 18) 
describes experiments on the cultivation of Ficus elastica. 
This tree grows with great vigour in Dominica, and is 
easily propagated by cuttings. It yields rubber of good 
quality but a trifle sticky. It is not, however, recommended 
for general cultivation, but is useful for forming wind-belts, 
and for planting on hill-sides which have been found too 
steep for cocoa and lime cultivation. 

Dcr Tropenpflanzer (1912, 16 , 265) contains a note by 
C. Leidecker on Stemoiomus hahcntani, a pest affecting 
the leaves of Ficus elastica. The insect is 3 to 4 centi¬ 
metres long, with bluish-green wing-cases, showing dark 
brown wavy stripes. The antennae, which are bent outwards 
in the form of a semi-circle, are 5 to 7 centimetres long. 
The insect is verj' common in German East Africa, but has 
not been hitherto recognised as a pest of /-'. elastica. 

General.—In the West. Ind. Bull. (1912, 12, 13), H. A. 
Tempany gives an account of rubber trees which have 
been planted in Antigua. Hevea brasiliensis appears to be 
unsuitable for the conditions obtaining there, but Ca<itilloa 
elastica,under adequate care, appears to thrive well. Manihot 
dichotoma has given very encouraging results, and 2,500 
seeds of this species have been imported with a view to 
more extensive trial. 

The Rep. Dept. Sci. 6" Agric., Brit. Guiana, 1910-11, 
contains the results of experimental rubber cultivation in 
British Guiana. At the Issorora station only Hevea and 
Sapium spp. have done well; Castilloa and Funtumia have 
been failures. At the Christianburg Plantation, Demarara 
River, only Hevea has shown any promise. 
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At Bonasika, tapping experiments have been made on 
old trees of Sapium Jenmani, but an average yield of only 
18 oz. of rubber per tree in two years was obtained ; 
f^urther, the rubber obtained from the later tappings showed 
a marked tendency to " tackiness.” 

Fibres 

Flax.—An account of manurial experiments in flax culti¬ 
vation carried out by the Department of Agriculture and 
Technical Instruction for Ireland was published in this 
Bulletin (1903, 1 , 188). Further trials carried out in 
1905-8 led to the conclusions (i) that of potash manures, 
kainit and muriate of potash are both preferable to sulphate 
of potash ; (2) that kainit and muriate of potash may be 
applied either in the autumn or at sowing time with equally 
good results ; and (3) that a combination of kainit and a 
slow-acting nitrogenous manure, such as rape-meal, does 
not yield sufficiently regular results to justify the adoption 
of such a mixture in preference to dressings of kainit or 
muriate of potash. A report on the results of additional 
experiments carried out in 1909-10 is given in iht Jouni. 
Dept. Agric. and Tech. Instr., Ireland (1912, 12, 502). When 
muriate of potash was used alone, the results confirmed 
those obtained previously, showing that a straw giving 
a better yield of fibre is almost invariably produced by the 
use of potash manures. Experiments in which sulphate of 
ammonia was added to the muriate of potash indicated that 
such addition would probably prove remunerative, especially 
on poor, light soils, but further trials are necessary before 
thoroughly trustworthy conclusions can be drawn. Trials 
with phosphatic manures, such as bone flour, superphos¬ 
phate, and basic slag, showed that phosphates in any form 
are not suitable for the flax crop, chiefly on account of their 
tendency to promote the growth of weeds. Reports are 
also given on trials with several varieties of exotic and 
selected seed. 

Jute.—The Mem. Dept. Agric., India, Bat. Ser. (1912, 4 , 
No. 4), contains a paper by K. S. Finlow and I. H. Burkill 
on “ The Inheritance of Red Colour and the Regularity of 
Self-fertilisation in Corchoras capstdaris, L., the Common 
Jute Plant.” Experiments are described which have shown 
that when a pure, green-stemmed jute is crossed with a 
fixed, red-stemmed plant or vice versa, Mendel’s law is 
obeyed, the red acting as a simple dominant. From the 
offspring of these hybrids, plants have been obtained 
representing all the types of jute intermediate in colour 
between the green and red which have hitherto been 
encountered, including a pure, fixed form of one of the 
commonest of these. Occasional chance crossing has been 
observed, and it is considered that in this way the inter- 
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mediate-coloured races of jute in common cultivation have 
originated. Self-fertilisation is, however, the general rule, 
and in ordinary circumstances chance crossing probably 
does not occur to a greater extent than 0 2 per cent. Breed¬ 
ing experiments with jute Can therefore be carried out 
without any elaborate precautions for preventing cross¬ 
pollination. 

Sisal Hemp.—In connection with the Sisal hemp industry 
of the East Africa Protectorate (this Bulletin, 1911,9,71, 
306 ; 1912, 10, 522), an Association has been formed, repre¬ 
senting planters, merchants, and others, and termed “The 
British East Africa Fibre Association." The principal 
objects of the Association are to study and give advice on 
methods of producing, standardising, and grading fibre, to 
report on tne fluctuations of the market and the prices 
realised, to keep its members informed of matters connected 
with fibre-growing in various parts of the world, to give 
advice with regard to machinery, to negotiate for the 
reduction of freights, and to endeavour in various ways to 
secure the best possible returns for planters. Further 
particulars of the Association are given in the Agric.Jotmi., 
Brit. East. Africa (1912,4, 103). 

Eichornia crassipes.—Some years ago, the rivers of Indo- 
China were invaded by an aquatic plant {Eichornia crassipes), 
of the natural order Pontederiaceae, known in Annam as 
“ Luc-binh" and in Cambogia as " Trakiet," which has 
become so serious a pest as to impede navigation. It has 
now been reported by M. Perrot {Bull, dc TOffice Colonial, 
1912,5, 164), that the stems of this plant yield 4 per cent, 
of a fibre which can be easily extracted by the natives. 
This fibre is suitable as a substitute for jute for making 
bags for paddy, which are in great demand in Indo-China, 
and is also recommended for cordage manufacture. A 
sample of twine, 0 2 in. in diameter, made from the fibre, 
broke under a strain of 108 lb. and underwent an elongation 
amounting to 10 per cent, of its original length. 

Hop Fibre. -Tho Journ. Bd. of Agric., U.K. (1912, 19 , 237), 
states that the British Vice-Consul at Leipzig has reported 
that, according to Dcr Spinner and ICeber, the fibre obtain¬ 
able from the stems of tne hop-vine forms a useful substi¬ 
tute for hemp. The fibre is prepared by retting, breaking, 
and scutching processes, similar to those employed in the 
case of hemp (this Bulletin, 1912,10, 102). 

Silk.—An excellent treatise on Eri silk has appeared in 
Mem. Dept. Agric., India, Entomological Scries (1912, 4 , No. i), 
by H. Maxwdl-Lefroy and C. C. Ghosh. It includes infor¬ 
mation on rearing, with special reference to methods which 
have given the best results on a small scale at Pusa, and also 
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on the diseases of the worms and the influence of climatic 
conditions. Instructions are given with reference to the 
treatment of the cocoons, and descriptions are supplied of 
the processes of reeling, cleaning, degumming, carding, 
spinning, weaving, bleaching, and dyeing. The work con¬ 
cludes with a discussion of the Eri silk industry of India. 


Cotton 

In order to make a comparative study of the cotton 
plants of Northern India with those grown to the west in 
Persia and to the east in Siam and China, seed was obtained 
from these countries and an attempt made to grow as 
representative a collection as possible. The results are 
published in a paper by H. Martin Leake and Ram Pershad 
entitled “ Observations on Certain Extra-Indian Asiatic 
Cottons” {Mem. Dept. Agric. India, Bot. Series, 1912, 4 , 
No. s). The Persian cottons fall into two groups. Those 
of the first group, which may be termed the Asiatic cottons, 
are closely related to Gossyptnm herbaceum, L., whilst those 
of the second are allied to the American Upland types of 
cotton, G. hirsutum, L. The China cottons are divisible 
into the same two groups. Three forms of cotton were 
received from Siam; (i) G. purpurascens, Poir., (2) G. 
brasiliense, Macf., and (3) G. intermedium, I'od. Illustrated 
descriptions of these various cottons arc given. 

India.—An account of the work done on the improvement 
of cotton in Bombay is given in the Ann. Kept. Dept. 
Agric., Bombay Presidency, 1910-11. It has been found that 
the only areas suitable for the cultivation of exotic varieties 
are Sind, which is well adapted for American and Egyptian 
cottons, and the south-eastern portion of the Dharwar dis¬ 
trict, in which Cambodia cotton can be grown with great 
success. Work at the Surat Farm on the hybridisation and 
selection of cotton has led to the production of three 
varieties—(i) selected Surat, (2) hybrid 1018 P/G, and (3) 
hybrid 1027-A, L and F—which have given excellent re.sults 
and are superior both in yield and quality to the local 
cotton. During the year under report, over 10,000 acres 
were sown witn seed from this farm. The most suitable 
cotton for Khandesh is an early-maturing, prolific, short- 
stapled variety. Such cotton is in great demand, and in 
^ood seasons large profits are obtainable from its cultiva¬ 
tion. It is therefore considered desirable that the pure 
seed of G. neglectum var. roseum should be produced in 
large quantities and distributed to growers. The super¬ 
iority of Broach cotton, in both yield and quality, to the 
local Kumpta variety in the Southern Mahratta country 
has been maintained (compare this Bulletin, 1911,9, 167), 
and it is estimated that tne area sown with this variety 
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during the 1910-11 season amounted to 5,000 acres. A new 
and very promising hybrid between Comilla and Bani has 
been produced at Dhulia and is being submitted to selection 
in accordance with Mendelian principles. The Buri and 
Cambodia varieties have been cultivated at Nadiad in 
Northern Gujerat. It has been found that both these cottons 
can be grown there without irrigation in a good season if 
planted in July, but that where facilities for irrigation exist 
they should be sown in May or June. Wells are very 
numerous in Northern Gujerat, and it should therefore be 
practicable to provide the little irrigation required. 

West Indies.—An account of manorial experiments with 
cotton which have been carried out in St. Kitts and Mont¬ 
serrat {West Indian Bull. 1912, 12, j), have confirmed the 
view that under the conditions existing in the Leeward 
Islands, the best results with Sea Island cotton are to be 
secured by good cultivation combined with occasional 
small applications of farmyard manure, and that the employ¬ 
ment of artifi(!ial manures is not likely to prove profitable. 

The cotton industry in the Virgin Islands declined 
considerably in 1909-10 (this Bui.lktin, 1911, 9, 69), and 
vigorous efforts were therefore made to revive it by holding 
meetings, distributing pamphlets, and endeavouring to 
interest the peasant growers in the crop. The success 
obtained during 1910-11 is recorded in the Rep. on the Exper. 
Station, Tortola, 1910-11. In spite of the growing season 
being somew’hat too dry and cotton-stainer.'' being prevalent 
in certain districts, the exports in 1911 amounted to 50,337 
lb., of value .£'3,180, as compared with 23,139 lb., of value 
;£i, 520 in 1910. 

It is stated in the/t’c/'. Bot. Station, ete., St. Lueia, 1910-11, 
that although strenuous endeavours have been made to 
establish a cotton industry in St. Lucia, the results obtained 
during 1910-11 are no more promising than those of 1909-10 
(this Bulletin, 1911, 9,69). The area cultivated amounted 
to 122 acres. 

Mauritius.—Cotton w'as at one time grown in Mauritius 
for export, but the industr}' has been completely abandoned 
for more than half a century. It is stated in the .ddminis- 
tration Reports, 1911, that there appear to be possibilities for 
cotton on lands not well suited to sugar cane, and. also on 
fallow lands. Experiments have been made recently with 
Sea Island cotton. A total area of 400 acres was planted 
in plots varying from i acre to 80 acres, the more im- 

g ortant of these being situated in the districts of Riviere du 
^empart, Flacq, and Black River. Although the seed was 
sown rather late, and somewhat unfavourable climatic 
conditions were experienced during the growing season, 
the cotton produced was generally of high quality and 
realised about x^d. per lb. A small ginnery has been 
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established at Port Louis with three Macarthy gins, driven 
by a steam-engine, and a screw baling-press. It is con¬ 
sidered that if cotton were planted at the beginning of the 
rainy season and carefully cultivated, it would yield a very 
remunerative crop, especially on the low-lying lands. 

United States.—A report on the Mexican cotton boll 
weevil in the United States during 1911 has appeared as 
Circ. No. 146, 1912, Bur. Eniom. U.S. Dept. Agric. In 1909, 
and again in 1910, the development of the weevil in Texas 
and Louisiana was checked by drought. Further destruction 
was effected by a severe frost in October 1910, which not 
only killed enormous numbers of the weevils, but deprived 
the survivors of their food-supply in nearly all parts of the 
infested territory. As a result of these hostile conditions, 
the pest was greatly reduced in numbers, and in an area of 
about 23,000 square miles in the north-west of Texas and 
the west of Oklahoma it was completely exterminated. In 
spite of this check, however, such an extensive dispersion 
of the weevil occurred in August 1911, that it not only 
regained much of the territory it had lost in Te«as and 
Oklahoma, but invaded Florida for the first time. This 
rapid dispersion was due to an outbreak of the cotton 
caterpillar, which defoliated nearly all the cotton plants 
throughout the infested area and so caused the insects 
to continue their flight indefinitely in search of food. Such 
a combination of climatic phenomena as that which ren¬ 
dered the weevils comparatively scarce in 1911 cannot 
be expected to recur except at great intervals, and with the 
return of favourable seasons the insect will undoubtedly 
recover its lost ground. It is therefore necessary that 
measures of control recommended by the Department of 
Agriculture (this Bulletin, 1907, 6, 163 ; 1912, 10, 322) 
should be continued without intermission. 

Cuba.—During the last three years a company has been 
conducting experiments on the cultivation of Sea Island 
cotton at Artemisa, Pinar del Rio Province. It is stated in 
the Joiirn. Roy. Soc. Arts (1912, 60, 692) that the seed was 
obtained from Florida, that good crops were produced, and 
that the boll weevil did not make its appearance. These 
results are of considerable importance, as there are many 
localities in the island in which the conditions appear 
favourable to the extensive growth of long-stapled cotton. 


FORESTRY AND FOREST PRODUCTS 

Deodar.—It is recorded in the Indian Forester (1912, 88, 
222) that the fungus Peredertnium Cedri, Barclay, which is 
responsible for the " witches’ broom ” that occurs on Cedrus 
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Deodara, has recently been detected on the terminals of 
saplings in the Chakrata Forest Division. When only the 
side branches of mature trees are attacked the damage 
done to the trees is not serious, but in the case of saplings 
whose leaders are destroyed by this fungus the trees are 
ruined. The removal of all affected stems during the 
work of thinning and felling is therefore recommended in 
order to check the spread of the disease. 

Oom-woods.—A method of distinguishing the different 
species of Nyssa, or “ gum-woods," by characteristics based 
on the anatomy of the secondary wood, is described in Bull. 
No. 103, 1911, Forest Service, U.S. Dept. Agric. Four 
species belonging to the genus Nyssa occur in the United 
States, their range extendii^ from Southern Ontario to 
Florida, and westwards to Texas. These are black-gum 
(Nyssa sylvatica), water-gum (N. biflora), sour tupelo (N. 
Ogechc), and cotton-gum (N. aqtiatica). A fifth species 
(N. sessilijlora) occurs in Southern Asia and adjacent 
islands. All the American species, with the exception of 
N. Ogechc, yield timbers that are now being extensively 
used for commercial purposes. In the forest the different 
species can be readily identified by the usual botanical 
cnaracters, but the timber of the different species, as it 
reaches the market, is less easily distinguished owing to 
the absence of striking superficial characteristics. More¬ 
over, timber produced by the same species is liable to vary 
in colour, weight, hardness, and odour. hence the im¬ 
portance of structural characters for purposes of identifica¬ 
tion. The structural characters of the wood as seen by the 
naked eye, and also by the aid of a microscope, are fully 
detailed, and an analytical key is provided for identifying 
the timber of the species that occur in the United States. 

Teak.—Articles were published in the Times for April 
22, 23, and June 19, 1912, descriptive of the teak industry 
in Siam, where at least five large companies are engaged in 
the business. The eastern half of Siam is supposed to 
contain the finest teak, but the difficulties of extracting the 
tirnber from the forests are said to be insuperable. The 
chief centres of the industry are Chiengmai, Lakon, and 
Mang Praa, which are from 400 to 500 miles from Bangkok, 
whence the logs are finally’ exported after being sawn. The 
teak-producing country can only be traversed by road or 
river, the railway not being sufficiently developed to affect 
the teak industry. The work of selecting and marking the 
trees that are to be felled is done by a European or a 
skilled Burman, and trees of a smaller girth than 4 ft. in. 
at 4 ft. 6 in. from the ground are not considered worth 
felling—a size which, it is estimated, takes the tree at least 
eighty years to attain. The ring-barking or “ girdling’’is 
done by Laos or Kamoo labourers, the former natives of 
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the country, the latter imported from the French territory 
which lies beyond the Mekong. After being girdled the 
trees are allowed to stand for ^bout two years to dry 
before being felled. The felling is usually done early in 
the rainy season, which lasts from May to November. The 
teak forests are swept annually by forest fires, which 
consume all debris and undergrowth, but which usually 
spare the sound trees. The utility of fire-protection in 
Siam has been questioned, as it has been found to result 
in such a dense jungle-growth that the protected forests 
become impenetrable, and the young teak trees choked by 
the luxuriance of opposition growths. After being felled 
the teak logs are hauled to the nearest creek, whence they 
are floated down stream to the saw-mills. Elephants play 
an important part in the work of transporting teak, and 
without them it would be almost impossible to carry on 
the industry. A party of six elephants is reckoned to have 
done a good season’s work if it has delivered 400 logs, each 
averaging 80 cubic ft., to the mills. The avepge length 
of time taken by a log to reach Bangkok is said tjo be five 
years. 

Rafting stations are situated on the Me Yome and the 
Me Ping, the two main branches into which the river Me 
Nam divides at Paknampho. At these stations the logs 
are sorted, made into rafts, and floated down to Pak¬ 
nampho, where a royalty of approximately 19.?. per log, 
together with a small duty, is paid to the Government, 
after which the logs proceed down stream to the saw-mills 
at Bangkok, where they are prepared for export. 

Yellow Pine.—In Arizona and New Mexico the com¬ 
mercial forests are composed of three-fourths yellow pine 
(Ptnus fonderosa), which furnishes by far the greater part 
of the timber used locall}', as well as of that exported. The 
tree is admirably adapted to the semi-arid conditions of the 
region it inhabits, and in the south-west of the United 
States it takes the place of the “ white pine ” of the north¬ 
east and of the “long-leaf” pine of the south-east. 
Lumbermen distinguish two forms of the tree, which they 
term “ black-jack" and “yellow pine” respectively, but 
there is no botanical difference between the two forms, 
and the distinction is merely due to the age of the 
specimens. In Btdl. No. loi, 1911, Forest Service, U.S. 
Debt. Agric., a full account of the characteristics and dis- 
trioution of P. ponderosa is given, together with descrip¬ 
tions of the timber it yields and the methods adopted 
for its management in the National Forests of the South- 
West United States. 

Borneo Timber.—In a paper on British North Borneo, 
published in the Joum. Roy. Soc. Arts (1912, 60, 545), it is 
stated that there are immense forests in North Borneo, and , 
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a considerable export trade in timber, mostly with China. 
Two steamers run regularly between Sandakan and Hong 
Kong, taking full cargoes of timber, including firewood. 
Most of the concessions taken up in North Borneo for 
exploiting the forests are on the East Coast, where the 
more valuable forests are situated, and where the timber is 
more easily worked, as it is near the mouths of rivers. 
Good timber also exists along the railway line between 
Beaufort and Tenom, but is not yet worked, except in small 
quantities for use on the railway. There are two saw-mills 
under European supervision at Sandakan, and sawn wood 
is now being exported to European ports. Some new 
Chinese firms are embarking in the timber-felling industry, 
and existing concerns are extending their operations. The 
newly formed rubber plantations nave been a boon to the 
saw-mills, as they have created a local demand for sawn 
planks. 

Antiaeptio Treatment of Timber in India.—A note on the 
antiseptic treatment of timber in India, with special 
reference to railway sleepers, is contributed to the Indian 
Forest Records (1912, 3 , rt. II) by R. S. Pearson, F.L.S., 
Economist at the Forest Research Institute, Dehra Dun. 
In this note all the past experiments made in this connec¬ 
tion in India are briefly reviewed, and the results of the 
experiments made at the Imperial Forest Research Institute 
during the last two years are recorded. The chemicals 
employed in the preparation of antiseptic solutions are 
briefly described. The best known of tnese are creosote, 
obtained by the distillation of coal tar; chloride of zinc; 
sulphate of copper ; corrosive sublimate, used in the so- 
called “ Kyanizing ” process; a saccharine and arsenic 
solution used in " Powellizing ”; fluorine compounds and 
dinitro-phenols. A number of patent preparations for the 
. antiseptic treatment of timber are nowon the market, and 
these are generally made up of one or other of the above 
substances. The v^arious processes invented for treating 
timber fall under two main heads: (i) those in which an 
extensive plant is required to effect the hydrostatic or 
pneumatic injection of the various solutions, and (2) the 
open-tank or immersion process. In the first category are 
included such processes as “ creosoting,’’ “ Haskinizing ’’ or 
"Vulcanizing,’ " Barnettizing," and “ Gardnerizing,” as are 
also the Boucherie and RUping processes; in the second, 
the timber is treated by being simply immersed in a tank 
containing one or other of the various patent solutions. The 
OTquiries conducted in India have resulted in the introduc¬ 
tion of the " RUping ” process, by which the quantity of 
creosote it is necessary to inject into the timber is reduced 
by 35 to 40 per cent.; the very extensive use of the “ open- 
tank method," by which the cost of plant is reduced to a 
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nominal sum; and also “ mixed impregnation." In the 
latter process timber is treated with a cheap salt which 
is protected by a small quantity of a somewhat expensive, 
non-volatile, insoluble oil, the combination of the two 
substances reducing the price of treatment as compared 
with the cost of treating with oil only. In India the supply 
of sleepers is insufficient to meet the demand, and iron 
sleepers are now being used on the railways, whilst 
jarrah and other Australian woods as well as creosoted 
red pine are being imported. It is hoped that some 
method of treatment will be discov'ered which will enable 
some of the inferior Indian timbers to be used as sleepers 
in addition to teak, sal, deodar, and pyinkado, which 
require no treatment, but are now very expensive. Some 
twenty-two species of indigenous timbers are enumerated 
that might possibly be used as sleepers if a satisfactory 
method of treating them could be found, and further 
investigations are proposed with this end in view. 

Cork.—Commercial supplies of cork are largel^^' drawn 
from Spain and Portugal, and in both these countries steps 
are being taken to restrict the cork export in order to 
secure higher prices. In Portugal the cork operatives 
have been promised by the Government that in mture all 
cork bark must be manufactured into corks before it leaves 
the country, and in Spain the Government has been urged 
to increase the export duty on cork in order to check the 
foreign export ana to benefit native manufacturers. These 
restrictions, together with the shortage resulting from poor 
crops of Spanish cork, necessitate finding new sources of 
supply. The possibility of growing cork in India is 
suggested in an article in the Indian Trade Jonrn. (1912, 26 , 
354). It is stated that in the opinion of experts in forest 
economics, there is no reason why cork snould not be 
grown on the warm, dry slopes of the hills of various 
ranges in India. For an account of the production and 
utilisation of cork see this Bulleti.n (1905, 3 , 271). 


Resins and Gunis 

Turpentine.—The Punjab Government arc endeavouring 
to place the turpentine industry in the hands of private 
individuals by selling the right to collect this product, of 
which some 50,000 maunds are available annually, and 
with this end in view have erected near Lahore a central 
factory in order to show that this industry can be 
established on a profitable basis {Prog. Rep. For. Admin., 
Punjab, 1910-11, p. to). The factory has been equipped 
with steam-distilling plant capable of dealing witn 8,000 
maunds of the crude oleo-resin during the period, six 
months or so, when the climate is suitable for manufacture. 
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Experiments are being made in the Punjab {loc. cit. p, 9) 
to ascertain the best methods of tapping the “chil” pine 
for turpentine. An attempt to “ tap to death ” 594 trees 
resulted in only thirty-five dying in two years, whilst the 
yield of oleo-resin was double that from 13,122 trees t^ped 
m the ordinary way during the same period. (Jther 
experiments still in progress have for their objects (i) the 
comparison of French and American methods of tapping, 
(2) the number of “ blazes” required according to the girth 
of the tree tapped, (3) the most economical length of the 
recovering period, (4) the effect of tapping on the growth of 
trees, and (5) the effect of the elevation of the forests on 
the yield of turpentine. 

From experiments carried out in Florida and described 
in . 5 ////. 90, 1911, For. Serv., U.S. Dept. Agric., it has been 
concluded that with a proper system of forest management 
a given tract of turpentine pines can be tapped continuously, 
younger trees growing up while the older crops of trees 
are being tapped, and the latter being finally removed by 
lumbering to make room for still another tree generation. 
By adopting the methods described in the Bulletin, it is 
claimed that the yield per crop of turpentine in a four-year 
period can be substantially increased and that with far less 
sacrifice of merchantable timber than by tapping in the 
usual way. 

A note on the methods of tapping pine trees for turpen¬ 
tine in the Choctawhatchee National Forest, near Pensacola, 
Southern Florida, appears in the /''b/r.s/'rr (1912, 38 , 

280). The working season lasts from March i to November i. 
A streak is cut each week, giving a series of incisions, at 
the end of the season, about 3 ft. in height. I'he oleo-resin 
is dipped every four weeks, and the scars are scraped at 
the end of the season. The United States Forest Service 
insist on the use of some satisfactory cupping system, and 
the old-fashioned gash at the foot of the tree to catch the 
oleo-resin is no longer permitted. Trees of long-leaf pine 
that are less than 11 in. in diameter at 2\ ft. from the base 
are not allowed to be tapped ; one cup is sanctioned on 
trees from 11 to 15 in. in diameter, two cups on trees from 
16 to 20 in. in diameter, and three cups on trees that exceed 
21 in. in diameter. The rules allow " faces ” of from 9 to 
14 in. wide to be cut, and the operator is required to leave 
vertical “ bars ” or strips of bark of from 4 to 6 in. in width 
between the “ faces.” The “ faces " are required to be of 
uniform width, and of a depth not exceeding J in., excluding 
the bark. The yield in cups is calculated on the following 
basis for the average acre: 1 to 3 years, 20 virgin cups; 
4 to 6 years, 20 high-face cups; 7 to 9 years, a period of 
rest; 10 to 12 years, 10 back cups; 13 to 15 years, 10 high- 
face back cups. It is expected that after 15 years’ cupping 
the trees will be ready for felling. The turpentine permits 
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require the operators, before January i of each season, to 
rake a cleared space of about 2J ft. round each tree, and 
a fire-line of not less than 3 ft. around the entire area 
covered by the permit (cf. “ Turpentine Industry in Western 
France,” this Bulletin, 1911, 9 , 176). 

In the same Journal, p. 271, a note by R. S. Pearson 
refers to a new method of resin-tapping, now adopted in 
certain parts of America with the help of the Gilmer glass 
cup. Experiments in this connection have been started or 
are contemplated in certain forests in India. A report by 
the Director of the Forest Products Laboratory, Wisconsin, 
U.S.A., on the results obtained in the Choctawhatchee 
National Forest, Florida, is quoted, from which it appears 
that “ this cup reduces fire risk, prevents loss of gum 
(oleo-resin) and contamination with dirt, but only the 
highest grade of best-flowing timber will 3'ield sufficient 
gum to render the use of this cup remunerative so far as 
the experiments of the Forest Service extend.” 

In this method of tapping oblique holes arc bored into 
the trunk of the tree, but as the note points out, such holes 
can never again be filled with woody tissue, and*'the tree 
is seriously injured from a timber-yielding point of view. 
Appended to the note is a copy of the rules at present 
in force for tapping in the Naini Tal division. United 
Provinces. 

Lac.—As many of the roads in Ceylon are lined with 
“rain trees” {Pithecolobium Satnau), it was suggested by 
the Director of the Imperial Institute that they might be 
utilised for the cultivation of lac. With this end in view, an 
agricultural instructor was sent by the Ceylon Agricultural 
Society to the Agricultural College at Pusa to study the 
industry and for training in lac culture. The Tropical 
Agriculturist (1912, 38 , 121) contains an account of the lac 
cultivation and industry at Pusa, and the possibility of 
cultivating lac in Ceylon is discussed. In a supplementary 
note the Government Entomologist states (luc. cit. p. 123) 
that a species closely allied to the true lac insect {Tachardia 
lacca) occurs in Ceylon, and that a little lac is produced and 
used by the natives for ornamentation, but that none is 
exported. In July 1911 an attempt was made to breed lac 
insects, sent from India, on “ Kon ” trees {Schlcichera 
trijuga) in the Peradeniya Gardens. The larvae migrated 
from the infested sticks to the living branches and formed 
dense clusters, but these gradually diminished in size and 
finally disappeared. Nevertheless fresh trials are strongly 
advocated. 

In Indian Forest Bull. No. 7, 1911, Mr. Puran Singh has 
collected the information available on the chemistry of lac. 
A list of the various forms of lac that appear on the market 
is included, together with a brief account of the different 
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shellac substitutes. It is suggested that this material 
might be put up in the form of a jelly-like methyl-alcohol 
extract, as refined grain lac or as silky threads, all of 
which have advantages over the older forms. The Bulletin 
concludes with a reprint from the Journ. Soc. Chem. Ind. 
(1910, 29 , 143s) of a paper by the same author, on the 
constants of shellac, lac resin, and wax. 

Sudan Gum.—The gum trade of the Sudan is reported to 
be in a satisfactory condition, and gum is still the most 
important article of export. During 1911 prices ruled 
high, at one time reaching 525. per cwt., and the demand 
for Sudan gum was unprecedented in Europe (Ann. Rep., 
Cent. Econ. Bd., Sudan, 1911, p. 28). As a consequence of 
this new forests have been opened up, the older ones 
becoming exhausted, whilst the natives have had such a 
great incentive to collect gum that they have forsaken to 
a great extent ordinary cultivation (see this Bulletin, 1912, 
10, 312). The new railway in Kordofan Province is of 
great assistance to the gum trade. In spite of this pros¬ 
perity several difficulties have been encountered. The 
amount of gum exported has not greatly increased during 
19U, in spite of the high price, owing to the more accessible 
forests being worked out. An enquiry has shown that no 
serious competition with Sudan gum is to be feared so 
long as the price keeps below 50*'. per cwt., except that 
Senegal and Aden gums may compete to some extent for 
certain purposes. It is also doubtful whether the consump¬ 
tion would be greatly increased if prices fell below 285. per 
cwt., as no large industry is prevented from using Sudan 
gum by the high price. 

Experiments have been made in regenerating gum-tree 
forests, but up to 1910 these have failed. In 1911, however, 
the results were more promising, but only a small quantity 
of seed was available owing to the b.id season, whilst a 
difficulty was encountered in the lack of officers to give 
the necessary supervision. 


ECONOMIC MINERALS 

Asbeitos.-—In a paper on “ The Types, Modes of Occur¬ 
rence, and important Deposits of Asbestos in the United 
States’’( 5 «//. 470, 1910, c/.S. Geol. Sun>.), J. S. Diller dis¬ 
tinguishes three types of asbestos fibre according to the 
manner of grouping as (i) cross-fibre, (2) slip-fibre, and 
(3) mass-fibre. 

I. The cross-fibre type forms veins in which the fibres 
are approximately perpendicular to the plane of the vein. 
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This type is frequently met with in serpentines derived 
from peridotite (olivine rock), and is exemplified by the 
extensively-worked deposits in Canada. It is also developed 
in limestone by contact metamorphism arising from igneous 
intrusions, as shown in the Grand Canyon of Colorado, 
where a magnesian limestone has been serpentinised in the 
vicinity of a thick sill of diabase, subsequent changes 
having led to the development of cross-fibre veins which 
lie approximately parallel to the bedding of the limestone. 

2. The slip-fibre type forms veins -on slip planes, the 
fibres lying parallel to the 'direction of slipping. This 
type is developed in certain basic rocks closely related to 
cortlandite, pyroxenite, and peridotite, and is exemplified 
by deposits near Bedford, Va., U.S.A. The rocks are much 
sheared and are locally converted into amphibolite schist. 
The asbestos is developed most prominently on the fault 
planes, which carry masses of amphibole slip fibre, though 
these have not yet yielded profitable mines. 

3. The mass-fibre type occurs as lenticular masses or 
dykes of amphibolite, such as have been mined for many 
years at Sail Mountain, Ga., U.S.A., and has lately been 
opened at Kamiah, Idaho. The material is easily mined 
and pulverised, especially when weathered. It is brittle, 
breaking into short fibres, and yields only one grade. It is 
low-grade asbestos, but as 90 per cent, of the whole mass 
is recovered as asbestos, it can be mined profitably. 

Of the above types of deposits, the cross-fibre veins in 
serpentine are by far the most important, and yield the 
most valuable supplies of commerce. It is this type which 
is abundantly developed in the districts of Black Lake, 
Thetlord, East Broughton, and Danville, in the province of 
Quebec, Canada, where it forms the basis of an important 
mining industry. 

Canada is the chief source of the asbestos of commerce. 
According to the Annual Report on the Mineral Production of 
Canada during 1910, the world’s production of asbestos 
from 1908-10 was as follows : 
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The total shipments from Canada in 1910 were 77,508 
tons of asbestos, valued at 82,555,974, and 24,707 tons of 
asbestic, valued at 817,629. This represents an increase 
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of 22 per cent, in tonnage and 11*9 per cent, in value as 
collared with shipments during 1909. 

Stock on hand at the end of the year totalled 41,903 
tons, as compared with 20,921 tons at the end of 1909. 

This increase in stocks, accompanied by a continued 
increase in shipments, appears to indicate an output beyond 
the present requirements of the market, and has naturally 
been accompanied by a lower average range of prices for 
all grades of asbestos during the past two years. 

Copper Ore.—According to L.C. Ball {Queensland Govt. Min. 
Journ., May 15, 1912), the Many Peaks Mine is one of the 
largest in Queensland. Its product is a low-grade copper 
ore, which, as a basic flux, is railed 140 miles to the Mount 
Morgan smelters for treatment with the siliceous gold- 
copper ores there being exploited. The rocks of the area 
are in part highly metamorphosed sediments and in part 
igneous rocks of the diorite and porphyrite type. 

The ore-bearing bodies consist of innumerable masses of 
sulphide, of all sizes from a few inches to many feet in 
diameter, separated by barren breccia which forms about 
25 per cent, of the whole deposit. 

The ore shipped is banded pyrite and chalcopyrite, 
including a little unreplaced crushed country rock. The 
copper content of the ore is about 2i per cent., gold 4 grains 
per ton, sulphur 35 per cent., iron oxide 45 per cent., lime 
5 per cent, and silica 7 per cent. This corresponds to 7 per 
cent, chalcopyrite, 61 percent, pyrite, 7i percent, magnetite, 
10 per cent, calcite, and 7 per cent, quartz. 

Special facilities for cheap mining afforded by the high 
relief of the country have enabled the upper 500 ft. of the 
deposits to be attacked by adits. The gold-copper values 
of the ore are supposed to be just enough to defray the 
expenses of mining and transport. 

Since the commencement of mining operations there has 
been a constant increase in the monthly output, starting 
with about 1,200 tons for January 1910, to about 7,700 tons 
for September 1911. At the end of last year the ore reserves 
were estimated to be about 840,000 tons of 2^ per cent, 
copper ore. 

Copper-nickel Ore.—In the fifteenth A}ni. Rep. of the Geo/. 
Commission, Cape of Good Hope, Dept, of Mines, 1910, A. L. 
Du Toit gives a ** Report on the Copper-nickel Deposits ol 
the Insizwa, Mount Aylift', East Gricjualand.” It is twenty 
years since the discovery of copper ore in the Insizwa 
Range, Mount Ayliff, was made known, but it is only within 
the last few years that systematic prospecting has been 
carried out, The Insizwa rises to a height of over 6,000 
feet above sea-level, between two N. and S. flowing rivers, 
the Umzimvubu (St. John's) and the Umzimhlava. The 

34 
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country possesses a high rainfall, and has abundance of soil 
and grass, with here and there patches of forest. 

The strata are bluish shales, flagstones, and thin sand¬ 
stones belonging to the Beaufort series of the Karroo 
system, and lying nearly horizontally. These beds have 
been penetrated by numerous intrusions of igneous rock, 
belonging to the Karroo dolerites, in the form of sheets and 
dykes. Most of the intrusive material can be called dolerite, 
but the great sheet of the Insizwa Range and of the adjoin¬ 
ing peaks and ridges is composed of a much coarser and 
more basic variety which can be called gabbro, and of 
which there are several distinct types, principally olivine 
gabbro and olivine norite, merging one into the other and 
into the dolerites. In many places the intrusions have 
produced intense metamorphism. 

The copper-nickel ores are confined more or less to the 
contact of the gabbro and the altered sediment, impregnat¬ 
ing the latter to a small extent, but becoming more abundant 
in, and sometimes restricted to, the igneous rock, of which 
sulphides appear to be original constituents. The mode of 
occurrence of the ores is somewhat similar to tlmt of the 
copper-nickel deposits of the Sudbury area in Ontario, 
Canada. 

The actual contact of the gabbro with the altered shales 
is rarely exposed naturally, and the presence or absence of 
ore is, as a rule, only proved by actual sinking and driving. 
In most instances prospecting pits have been sunk when¬ 
ever the rocks were found to be stained with copper 
carbonate (malachite), which results from the weathering of 
the ore and which is usually accompanied by a good deal of 
limonite. 

The fresh ore consists chiefly of the three minerals 
pyrrhotite (magnetic iron sulphide), c^per pyrites, and 
pentlandite (nickel and iron sulphide). Two classes of ore 
can be distinguished, one rich in copper pyrites, with a 
small amount of nickel, and the other rich in pyrrhotite and 
pentlandite, with a larger proportion of nickel. In addition 
to the more important minerals just mentioned, bornite 
(sulphide of copper and iron) and niccolite (arsenide of 
nickel) also occur. 

Platinum is present in the ore, but it is not known 
exactly in what form, though from the resemblance of the 
ore to that of Sudbury it is not unlikely that the platinum 
is present in the form of sperrylite. 

The following is a summary of the values yielded by 
material obtained from the adits of the Insizwa mining 
area: 


Highest copper content 
Lowest copper content 
Average of 14 analyses 


Per cent. 

• » 9'3 
1-2 
41 


Highest nickel content . 
Lowest nickel content . 
Average of 14 analyses . 


Per ctni. 


. 7*3 
. 0*6 
, #3 8 
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Per ton 0/2^000 lb. 

Highest platinum content . . . . 4 oz. 19 dwt. 

Lowest platinum content . .12 grains 

Average of 14 assays.2 dwt, 15 grains 

Cobalt, silver, gold, and osmiridium occur in traces. 

Two trial shipments of about fiv'e tons each were sent 
to England. Samples from these on analysis gave the 
following results: 

I. 2. I, 2. 

Percent. Percent. Per ion. Per ton. 

Copper . • 3'4 3'5 Gold . . 6 grains 6 grains 

Nickel and cobalt . 4 9 5 25 Platinum 2 dwt. 12 grains 12 grains 

Silver . . 10 dwt. 12 dwt. 

The ore-bodies are genetically connected with the 
intrusive gabbro. A petrographical examination shows 
almost beyond doubt that the sulphides separated out 
from the cooling magma, and that they segregated towards 
the lower edge of the intrusion, impregnating the ac^'acent 
strata to a small extent. The order of separation of the 
chief constituents was; (i) copper pyrites, (2) pentlandite, 
(3) pyrrhotite—the reverse of that stated for the Sudbury 
(Canada) ores. 

As yet the economic value of the deposits has not been 
definitely established, but the reported occurrences of 
copper ores along the base of the Ingeli Mountain and 
in the Tabankulu Mountain indicates the possibility that 
ore-bodies of considerable value may ultimately be found 
in this area. The region is favoured with an abundance 
of water and a fair amount of timber, whilst a large native 
population will ensure a constant supply of labour. 

Potash Minerals.—An account of the potash-bearing rocks 
of the Leucite Hills, Sweetwater County, Wyoming, by 
A. R. Schultz and W. Cross, is given in Bull. No. 512, 
1912, U.S. Geol. Surcey. The rocks are of volcanic origin, 
and consist of fine-grained, rather earthy-looking lavas, 
composed chiefly of a mixture of mica, diopside, and 
leucite, with a variable amount of orthoclase (potash 
felspar). With the e.\ception of diopside, all these minerals 
contain a considerable quantity of potash, the amount in 
leucite being about zrs per cent., that in the orthoclase 
i 6'9 per cent., and that in the mica 10 7 per v ent. The 
greater part of the potash present, however, is repre¬ 
sented by the two minerals leucite and mica. Some of 
the rocks contain as much as 26 per cent, of leucite. 
The chemical analysis of samples of the leucite-bearing 
rocks shows that the potash (K.O) varies in amount from 
7'99 per cent, to i r9i per cent., the average of nine analyses 
giving 1074 per cent. Taking 10 per cent, of potash as 
a moderate average for the leucite-bearing rocks, it is 
estimated that the Leucite Hills of Wyoming contain not 
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less than about 197,000,000 tons of potash. The investiga¬ 
tion of the potash resources of this area has been carried 
out in connection with the need felt in the United States 
for home supplies of potash as manure. 

Thorianite.—According to E. de Hautpick {Mm. Journ. 
1912, 97 , 535) thorianite has been discovered in Russia by 
C. U. Kuznetzoff and I. S. Bielousoff in the black slimes 
from a gold placer deposit on the River Boshagoch, in 
the system of the River Gazimura, Transbaikal. The 
percentage composition of Transbaikal thorianite is given 
as follows in the Journ. Chem. Soc. Abstr. (1912,102, ii. 456): 
Thorium oxide 74 2, uranium oxide i4'2i, cerium earths 6’3, 
ferric oxide 31, silica o‘8o. It is of interest to note also the 
record of the occurrence in Transbaikal of monazite con¬ 
taining 8'2 per cent, of thorium dioxide. 

Turquoise.—According to E. S. Thomas {Cairo Scientijxc 
Journ.., March 1912), the chief turquoise mines of Egypt 
are in Wadis Quenaia and Sidri. The turquoise occurs 
in two layers about 15 to 20 ft. apart. The sb^nes lie 
along the joint planes of a purplish-grev sandstone of 
Carboniferous age. Streaks and pockets of ochreous sand 
occur in the rock, and it is in this sand that the best stones 
are found. The miners follow the joints, working out the 
rock on either side. This is then broken and sifted on a 
^ in. sieve, the most promising of the coarser fragments 
being rubbed on a piece of coarse grit to see if they 
contain turquoise. Some years ago an English company 
made an attempt at systematic mining, but had to abandon 
the work owing chiefly to the theft of stones by native 
workers. 

Vanadium Ore.—According to T. F. V. Curran in an article 
on vanadium, its ores and uses {Eng. and Min. Journ. 1912, 
93 , 1093), the mineral patronite, a vanadium sulphide which 
occurs at Minasragra, on the Andes, at an altitude of 
16,000 ft. above sea-level, 30 miles west of Cerro de Pasco 
in Peru, is associated with pyrite in a carbonaceous sub¬ 
stance resembling coal. The ore contains 35 per cent, of 
vanadium sulphide, 5 per cent, of iron sulphide, 35 per cent, 
of free sulphur, 15 percent, of silica, and small quantities, 
of molybdenum, nickel, alumina, and lime. It occurs in 
a lenticular vein having a thickness of from 3 to 6 ft. and 
a length of 300 ft. The ore is easily calcined, and loses 
45 per cent, of its weight in the process. The calcined ore 
contains about 52 per cent, of vanadic oxide (VjiOj). 
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New Books 

Responsible Government in the Dominions. By 
Arthur Berriedale Keith. Three volumes, 8vo. Pp. 1720. 
(Oxford: Clarendon Press, 1912.) 

Mr. Keith, of the Colonial Office, whose summary 
sketch under the same title, published in 1909, is well 
known to students of responsible government in the 
Dominions, presents in three substantial volumes an 
exposition of the subject which is unrivalled. This 
classical work, by the Junior Assistant Secretary to the 
Imperial Conference, illustrates and expounds the unique 
complexity of, no less than the many points of corre¬ 
spondence in, the constitutional relationsnip between the 
Motherland and the Self-Governing Dominions, their 
governments and their judicial systems; and it traces the 
progress made in each Colonj^ from a representative form 
of government to full self-government; but, as the author 
admits (p. 9), “ it would be a mistake to assume that repre¬ 
sentative government normally results in an advance to 
responsible gov^ernment ... in point of fact the cases 
of retrogression are at least as numerous Jamaica, 

and other British possessions in the Wi st Indies. Repre¬ 
sentative government thus has proved to be—at least, in 
Colonics with a coloured population—unstable in character. 

There follows a detailed examination of the status and 
p^owers of a Governor, and his relations to Executive 
Councils and Ministers of the Dominions, illustrating 
the fact that, whereas in a typical Crown Colony the 
Governor practically represents the Executive Council in 
his own person, the reverse is the case in the Dominions. 
A discussion of the Cabinet S3’stem in the Colonies shows 
it to be based closely on the English model; and a com¬ 
parative view of the Dominion Civil Services indicates 
defects in these that have been overcome in the Home 
Civil Service. Part III. discusses the Parliaments of the 
Dominions, their limitations, and the constitu^ onal rela¬ 
tions of the Upper and Lower Houses; and Part IV. deals 
exhaustively with the Federations and the Union, each 
receiving separate treatment. Imperial control over Do¬ 
minion administration and legislation is considered in 
Part V.; and in the succeeding Parts less space is given 
than might have been expected to the Judiciary, the Church 
in the Dominions, and to the subject of Imperial Unity and 
Imperial co-operation. In the latter respect we look in 
vain for light and leading in the difficult problems of 
empire that are discussed by the Imperial Conference; 
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but the more important of these problems within the 
author’s purview are outlined so clearly and shrewdly 
that the reader may be left to draw his own conclusions. 
Mr. Keith’s position is thus indicated : 

“ For the present at least it seems that consultation 
must be the mode in which the new relation of the 
Dominions and the United Kingdom is to be expressed, 
and the Imperial Conference with the subsidiary con¬ 
ferences offers the obvious mode of carrying out such 
consultations. It is much more doubtful whether any 
system of a permanent Council of advice such as that pro¬ 
posed by the Government of New Zealand at the 
Conference of 1911 is practicable, for there is always the 
almost insuperable difficulty that a minister in a Dominion 
can only keep himself in touch with the current of 
opinion in the Dominion by residence there, and that a 
minister in London must be more or less completely out 
of harmony with the Government. Moreover, in the 
Dominions the supremacy of Parliament over the Govern¬ 
ment is much more marked than in the case of the4Jnited 
Kingdom, where many factors concur in giving the 
Government a strong control over the members of Parlia¬ 
ment " (p. 1462). 

We are grateful to Mr. Keith for his lucid exposition 
of a subject of growing importance, in which he is past- 
master. To statesmen ana publicists alike this standard 
book of reference will be found indispensable. 

An Analysis of thf. Systcm of Govlrnmf.nt through¬ 
out THF. British Empire. Pp. li + 191. (London: Mac¬ 
millan Si Co., Ltd., 1912.) 

This, the first volume of “ Round 7 'able Studies,” by an 
anonymous author, promises well for the series. The 
complexity of the subject has baffled many writers and 
students, in dealing with or studying the British Empire 
as an international unit and integral State. The plan of 
the book—which, essentially, is a work of reference—is on 
original lines. It is an outline, for the comparative study 
of the component parts of the Empire : the skeleton, so to 
speak, of a specialised body of knowledge. It might have 
been much more. Although the book may be said to 
index itself—that is, for those familiar with its contents—it 
lacks the necessary quality of a book of reference, by the 
total absence of an index to the subject-matter and very 
meagre tables of contents. We have to turn to pp. 59-61, 
in the text, for any attempt at particular references. 

Apart from this defect, the work is admirable. In the 
Introd action, which is founded on articles contributed to 
The 'iound Table, the author deals successfully with such 
difpLult subjects as Colonial Neutrality and the congestion 
of business in the House of Commons. The futility of 
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the Colonial plea for benefit from British Unity without 
the correlative responsibility of union for defence, of 
which less is heard now than in the past, is well brought 
out; and the statistical analysis of the business of the 
House of Commons in an average session (140 working 
days) shows, in the author’s words, that the House “ has 
failed, not so much to control the Empire as to legislate 
at the same time for three systems of administration, two 
systems of law, and a total population of 45,000,000.” It is 
not the purpose of the author to propose remedies, but, he 
says, “ it is enough that it should enforce the undeniable 
truth that the central part of the Imperial machiner}' . . . 
is itself in urgent need of attention and possibly of re¬ 
construction.” 

A comparison of the administr-ative systems of England, 
Scotland, and Ireland is made, in Part 1 ., under depart¬ 
ments of Government which are uniform throughout the 
United Kingdom, and under departments which are 
diverse in the different parts. This comparison is shown 
in three parallel columns under the various sub-headings, 
and concludes with a note on the possibility of making a 
comparison of the private law of England, Scotland, and 
Ireland, with a view to considering the advantages and 
disadvantages of a devolution of legislative powers. 

The second part provides a classification, on the 
Colonial Office model, of the Self-Governing Dominions, 
Crown Colonies, Dependencies indirectly controlled by 
the Secretary of State for the Colonic^, and Territories 
not administered by him. Under parallel columns (headed 
Status and nature of Constitution, Executive, Legislature, 
Restrictions or reservations in respect of administrative 
or legislative powers, and Official intermediary between 
National and Imperial Governments) we are presented 
with a very clear and comprehensive survey of the various 
parts of the Empire, including the administrative systems 
of India and Egypt; but the dual control of the Anglo- 
Egyptian Sudan is omitted. This comparative stud}^ 
constitutes the main value of the book. 

In South Central Aerica: being an account of some 
of the experiences and journeys of the author during a 
st^ of six years in that country. By J. M. Moubray, 
F'.R.G.S. Pp. xvi -I- 198. (London: Constable & Co., 
Ltd., 1912.) 

This unpretentious book aims at no more than affording 
a plain account of the author’s experiences and impressions 
of a country in which he has worked and travelled tor 
some six or seven years. West Africa has recently 
received considerable attention at the hands of travellers and 
authors, and it is interesting to find that so much remains 
to be recorded of countries which have long been familiar 
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to the general public in their association with the names of 
Livingstone and Rhodes. The author’s profession of a 
mining engineer has led him to travel over a wide area of 
Africa, embracing Rhodesia, the Congo, the Tanganyika 
country, Portuguese East Africa, and Nyasaland, and few 
pages of this book fail to give evidence of an observer 
living the life of the country, as opposed to a passing 
traveller. As would be expected the author gives an 
interesting account of the mining centres of the countries 
visited, the gold-mines of Southern Rhodesia, the zinc and 
lead deposits at Broken Hill, the Sable Antelope, Silver 
King, and Bwana M’kubwa copper-mines being the most 
important of those dealt with. He subscribes to the view 
that the Land of Ophir was none other than Rhodesia, and 
it will come as a surprise to many to learn that the ancient 
Rhodesian workings afford reliable evidence that gold to 
the value of at least ;f75,ooo,ooo had been extracted from 
them before the advent of the white man. Among the 
more interesting experiences related by the author may be 
mentioned his visit to the Great Lukanga Swanu), a vast 
area covered with a sea of waving reeds and ’affording 
homes for remarkable tribes who build their huts upon 
foundations of cut reeds sunk in bundles to the bottom of 
the water. The swamp-dwellers are expert fishermen, and 
trade their catch with the land tribes in exchange for 
cereals with which to su{)plement their supplies of flour. 
This latter foodstuff is obtained from the starchy rhizomes 
of a species of water lily. 

An account is given of the author’s journey to the grave 
of Livingstone at Chipundu (old Chitambo) in 1906. The 
spot was found to be in a much-neglected condition, and it 
is worthy of record that, with the help of a local chief, 
Mr. Moubray was able to cut out the jungle and plant a 
belt of trees, protected by a fire-guard of plougheii earth, 
to surround the clearing in which the monument now 
stands. The book is provided with a good map jnepared 
from the author’s surveys, and is illustrated with many 
excellent photographs, one of which appears to be a “ new"" 
picture of the Victoria FalL. 

Through thk Hkart ok Akrica: Being an account of 
a journey on bicycles and on foot from Northern Rhodesia 
past the Great Lakes, to Egypt, undertaken when proceed¬ 
ing home on leave in 1910. By Frank H. Melland and 
Edward H. Cholmeley. Pp. xvii -I- 305, with map of the 
route and numerous illustrations from photographs. 
(London; Constable & Co., Ltd., 1912.) 

This unpretending story of a journey from south to 
north through Africa will have a permanent value as a 
record of the conditions that prevailed in a period of 
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transition and will be of exceptional interest to future 
historians of African civilisation. 

The authors, who are members of the British Colonial 
Service, made use in turn of bicycles, motor-cars, railways, 
and lake and river steamers, but had sometimes to fall back 
on more primitive modes of travelling. Leaving Northern 
Rhodesia in July 1910, they traversed a portion of German 
East Africa, where they were cordially received and 
assisted on their journey. At Mwanza on the Victoria 
Nyanza they took ship in a steamer belonging to the 
service established by the Uganda Railway, and after 
touching at various points on the shores of the lake, 
including Entebbe, the capital of Uganda, and Jinja, where 
they had an opportunity of seeing the Ripon Falls, they 
reached Port Florence, the terminus of the railway. Pro¬ 
ceeding by train to Nairobi, the capital of the East Africa Pro¬ 
tectorate, they got a week’s shooting at Punda Milia, to which 
there is a regular motor-van service from Nairobi. Return¬ 
ing by railwa}' and steamer to Entebbe, they started for the 
interior on a Government motor lorry, which took both 
themselves and their baggage; but having to halt for the 
night on the wa}', they missed the assistance of native 
carriers in clearing the ground and pitching camp. How¬ 
ever, at Mubendi they left the motor behind and engaged 

once more a caravan of porters. After spending some 
weeks in elephant-hunting near the Albert lS\vanza 

and in the Masindi district, they crossed the Nile to 

Palango and travelled northward b}^ way of Nimule to 
Gondokoro, where a Nile steamer was available for the 
journey down the Nile to Cairo, which they reached some 
six months after they had left Northern Rhodesia. 

Perhaps the must valuable feature in the book is the 
comparisons which the authors draw between the methods 
of administration in the different territories traversed. 
They speak highly of the civil regime, which has recently 
replaced military rule in German territory', praising 
specially the manner in which the authorities study the 
resources and possibilities of the country, the excellent 
roads that have •been constructed, and the energ}- with 
which railway construction is being pressed forward. 

The authors have devoted considerable attention to the 
ethnographical problems presented bj' the variuUb types 
of native races that they met with, and give us in¬ 
teresting glimpses of their customs, folk-lore, and mental 
outlook. 

The concluding chapter deals with the problems pre¬ 
sented by the opening up of Africa that is now 
proceeding so rapidl}', problems the magnitude and im¬ 
portance of whicn are fully realised by very few in this 
country. 

There are some valuable hints on outfit for those who 
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may be contemplating a similar journey, and the only 
serious defect in the book is the absence of an index, of 
which it stands pre-eminently in need. 

Across Australia. By Baldwin Spencer and F. J. 
Gillen. Two vols. Pp. xiv + 501, with illustrations and 
maps. (London : Macmillan & Co., Ltd., 1912.) 

Anthropologists are already indebted to Professor 
Spencer and Mr. Gillen for two works of great scientific 
value dealing with the savage tribes of Central Australia, 
the outcome of the Horn Expedition of 1894, and of subse¬ 
quent journeys in 189s and 1901. The volumes now dealt 
with constitute in a sense a popular abridgment of the 
authors’ Native Tribes of Central Australia, and Northern 
Tribes of Central Australia, which were necessarily some¬ 
what too technical in character for the general reader. 
The route described is the vast desert tract traversed by 
the line of transcontinental telegraph, of which the first 
700 miles from Adelaide may now be covered hjf train at 
the rate of one train a fortnight. From Oodnadatta, where 
the railway ends, the journey has to be made as best one 
can across the thousand miles or more that lie between 
that terminus and Pine Creek, the termination of the short 
line, only 150 miles in length, which runs south from 
Darwin. It is, howev^er, with the inland or true central 
part of the continent, lying between Lake Eyre in the south 
and the western shores of the Gulf of Carpentaria, forming 
the greater part of the Northern Territory, that the 
authors' narrative deals more particularl^L Only those 
who have crossed this vast desert tract can realise the 
difficulties with which the early explorers had to contend, 
entirely dependent, as they were, on the water-supply. 
Thanks to the enterprise of Sir Thos. Elder, however, 
camels were introduced in 1866, and thenceforth the 
exploration of Central Australia was rendered largely 
independent of water-supply. 

Ihe characteristic features of the highly specialised 
flora and fauna are described and illustrated in the opening 
chapters. The account of the Arunta and other savage 
tribes of Central and Northern Australia, and their 
customs and beliefs, which follows, is most complete and 
exhaustive. The authors became fully initiated members 
of the Arunta, which is probably the largest tribe in 
Central Australia, and had thus not only unique oppor¬ 
tunity of becoming closely acquainted with its most sacred 
rites and ceremonies, but also of securing a permanent 
record in the shape of a large series of photographs. The 
volumes will be of immense value to anthropological science, 
because they preserve in photograph and narrative form 
the complete social and religious system of a palseolithic 
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people who, owing to the rapid advance of civilisation, are 
dwindling to extinction. 

Rural Economy in the Bombay Deccan. By G. Keatinge, 
with a map and four charts. Pp. xx + 212. (London ; Long¬ 
mans, Green & Co., 1912.) 

The' subject-matter of this concisely written but 
thoroughly readable handbook is the economics of agri¬ 
cultural industry in the Deccan or plateau area of the 
Bombay Presidency. The author gives an interesting 
historical sketch of the land revenue and method of assess¬ 
ment and the measures taken by the early British rulers to 
adjust the assessments to the capacity of the land to bear 
them. He then proceeds to discuss in detail the size of 
holdings, the fertility of soils, the labour expended in 
agricultural operations, State and co-operative credit, 
agricultural improvements, live and dead stock, and gener¬ 
ally the business side of Indian farming. In conclusion 
the part that may be played by the State in encouraging 
agriculture is very carefully considered. 

The Pastoral Homes of Australia : New South Wales 
and Queensland. Pp. viii -t- 536 (Melbourne, Sydney, and 
London ; “ Pastoralists’ Review" Proprietary, Ltd., 1911.) 

This is the third of a series of volumes designed to 
portray pastoral Australia as it is to-da). The book is 
similar in scope and design to its predecessors, which deal 
respectively with Victoria and New South Wales (see this 
Bulletin, 1910, 8, 334; 1911, 9 , 188). In this instalment 
accounts are given of about 60 estates, which are attractively 
illustrated by photographs, reproduced by the half-tone 
process, depicting characteristic scenes of pastoral life, the 
stock, the homesteads and their picturesque surroundings. 
Portraits of the owners are included, and a short history of 
the development of each estate is given. Such a work as 
this gives one an adequate idea of the enormous expansion 
of the pastoral industry in Australia during the last fifty 
years. 

Handbook of BRITI^II East Africa, 1912. Conviled by 
H. F. Ward and J. W. Milligan. Pp. xviii -f- 314 (Nairobi: 
The Caxton (B.E.A.) Printing and Publishing Co., Ltd. : 
London : Sifton Praed & Co., Ltd., 1912.) 

This work gives a general historical and descriptive 
account of the East Africa Protectorate and furnishes 
special information with reference to the modes of reaching 
the country, the import and export duties, the transport of 

g oods, the administration, and the regulations relating to 
ind. Particulars of the Uganda Railway and its branches 
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are supplied, together with time-tables and lists of fares. 
Useful nints are given for intending settlers, the climatic 
conditions are described, and much useful information is 
afforded with reference to trade, labour, hunting, education, 
the social and religious life of the community, and various 
other matters. 

A large portion of the book is devoted to the principal 
industries of the country, including the cultivation of Sisal 
hemp, coffee, wheat, black wattle, fruit, rubber, cotton, 
timber, and coconuts, and the farming of cattle, sheep, 
horses, pigs, and ostriches. The mineral wealth of the 
country and the laws relating to mining are also dealt with. 
Some of the articles in these sections have been carefully 
written and contain much valuable advice which will doubt¬ 
less be of great service to planters and others. It is stated 
that the prospects of the Sisal hemp industry appear very 
promising both at the coast and in the highlands. The 
British Last Africa Corporation are developing large fibre 
estates near Voi Station ; 600,000 Sisal hemp plants have 
been set out, and a further 750,000 bulbils a^f ready for 
planting. A six-mile trolley has been laid, and the necessary 
boilers and machinery have been installed. Plants will be 
ready for cutting in 1913, and decorticating mills are there¬ 
fore about to be erected. At Punda Milia, there are g(M 
acres under cultivation, extracting machinery is already in 
operation, and excellent results have been obtained. The 
fibre is stated to be equal to the best quality produced in 
German East Africa. 

The handbook is well illustrated and contains two 
excellent maps. It forms a most useful guide to the 
Protectorate. 


Coconuts: the Consols of the East. By 11 . Hamel 
Smith and F. A. G. Pape. With foreword by Sir W. H. 
Lever, Bart. Pp. Iviii -l- 506. (London : Bale, Sons, & 
Danielsson, Ltd., 1912.) 

The increasing demand for the products of the coconut 

C alm, and especially of coconut oil for the manufacture of a 
utter substitute, and of copra cake for use as a cattle-food, 
has created a need for a work on the subject in the English 
language which the present volume is designed to supply. 

In an introductory article, advice is given with regard 
to the conservation of health in tropical countries. In 
succeeding chapters, the coconut industry is dealt with in 
all its aspects. Special sections are devoted to the cultiva¬ 
tion of the crop in Ceylon, the Federated Malay States, the 
West Indies, Papua, the Philippines, Panama, Samoa, 
German East Africa, and Mexico. Full instructions are 
given with reference to clearing and preparing the land, 
selecting the seed-nuts, laying out seed-beds and nurseries. 
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and establishing and maintaining plantations. The diseases 
and pests of the coconut palm are described, together with 
the best methods of prevention and control. Among other 
subjects dealt with are manuring, irrigation, and stump- 
extraction. Special attention is paid to the development of 
subsidiary industries which can be carried on until the 
coconut palms come into bearii^. Among these may be 
mentioned the cultivation of Coffea robusta, soy beans and 
ground-nuts, and the raising of pigs and cattle. 

Useful details are given of the methods of preparing 
copra and of extracting coir fibre from the husks, and notes 
are supplied on the extraction of coconut oil. The wide 
range 01 the book is exemplified by the fact that it contains 
sections on the manufacture of alcohol and sugar from the 
sap, and of vinegar from coconut milk, on paper-making 
from the husks, on the modes of protecting timber and 
wooden buildings from the attack of white ants, borer 
beetles, and other pests, and on various spraying machines. 

The book is written in a practical manner and in non¬ 
technical and unconventional language, and is provided 
with numerous excellent illustrations and a useful index. 

Huiles et Graisses Vb^etales Comestibles. By 
G. Halphen. Pp. viii -h 498. (Paris et Liege: Ch. Beranger, 
1912,) 

This book forms one of a scries entitled “ Manuels 
pratiques d’Analyses Chimiques,” and is therefore mainly 
of interest to the analytical chemist. The first portion of 
the book consists of a very exhaustive description of the 
physical and chemical methods employed in the examina¬ 
tion of oils and fats. This is followed by a series of 
monographs on the oils and fats more commonly employed 
for human consumption ; in each case brief accounts of 
the seed or fruit, and of the methods of manufacturing and 
refining the oil, are included, d'he appendix contains useful 
information relating to the regulations controlling the 
sale of edible oils and fats, in force in different countries. 
This book will form a valuable addition to the library of 
the chemist and will also be of use to manufacturers and 
others interested in this important branch of the vegetable 
oil industry. 

Der Kautschok : Seine Gewinnung und Verarbeitung. 

K. W. Wolf-Czapek. Pp. 132 ; with 50 illustrations. 
(Berlin: Union Deutsche Verlagsgesellschaft, 1912.) 

This little book contains in a concise form the most 
important facts connected with the collection of rubber and 
its conversion into manufactured goods. After a short 
historical introduction the author discusses in succession 
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rubber-yielding trees, wild and plantation rubber, rubber 
as an article of commerce, the chemistry of rubber, synthetic 
rubber, filling materials, the washing, drying, mixing, and 
vulcanisation of rubber; and the preparation of rubber 
solutions. The manufacture of the various soft and hard 
rubber goods is then very briefly but clearly described. 
The book does not pretend to contain any new material, but 
forms an excellent summary of the processes involved in 
the rubber industry. 

The Technology of Bread-Making, including the 
Chemistry and Analytical and Practical Testing of 
Wheat, Flour, and other materials employed in Brea,d- 
Making and Confectionery. By William Jago, F.I.C., 
F.C.S., and William C. Jago. Pp. viii + 908. (London : 
Sirapkin, Marshall, Hamilton, Kent & Co,, Ltd., 1911.) 

This w'ork is a development of the author’s previous 
works on the subject. Both the scientific and practical 
aspects of bread-making are treated very fully, and new 
chapters have been added on the important sublets of the 
Strength of Flour, the Bleaching of F'lour, Wheat Flour 
and Bread Improvers, and the Nutritive Value and Digesti¬ 
bility of Bread, which are now attracting much attention. 
The important quality of flour known as “ strength ” is 
defined by the author as the measure of the capacity of the 
flour for producing a bold, large-volumed, well-risen loaf; 
and he devotes fifty-three pages to its discussion. The 
controversy about Standard Bread is carefully examined. 
The author’s views are not easily summarised, but are 
against Standard Bread as defined as “ made from un¬ 
adulterated wheat flour containing at least 80 per cent, of 
the whole wheat, including the germ and semolina.” He 
considers that taking breads as supplied by the baker, 
white bread is more nutritious than wnole-meal or ordinary 
brown breads, that the average best white bread is more 
nutritious than the second quality or that made from the 
darker or low-grade flours, and that the nutritive deficiencies 
of bread are best remedied by the addition of butter, milk, 
cheese, meat, and leguminous vegetables to the diet. He 
states, however, but does not endorse, Hopkins’s view that 
the 80 per cent, flour retains certain food substances at 
present unrecognised, and perhaps in very minute quanti¬ 
ties, whose presence allows our systems to make full use of 
the tissue-building elements of the grain. 

The problems occurring in the making of such a common 
object as bread are far more numerous and complicated 
than would be imagined, and the author summarises a great 
deal of work that has been done on the subject and 
describes some experiments of his own. Besides the 
technical information eight chapters are devoted to methods 



NOTICES OF RECENT LITERATURE 


5*5 


of analysis and testing of wheats, flours, and breads, and 
one chapter to the raw materials of the confectioner. The 
work must be regarded as a very valuable addition to 
English technological literature. 

Oil-Finding. An introduction to the Geological Study 
of Petroleum. By E. H. Cunningham Craig. Pp. x + 195. 
(London: Edward Arnold, 1912.) 

In this work the author has put on record, in a clear, 
concise, and interesting manner, an account of “ oil-finding ’’ 
based on his experience as a geologist. 

In the first chapter the reader, surely much too 
suddenly, finds his mind enveloped in the controversy as 
to the origin of petroleum. He is given a decidedly clever 
and fair account of the evidence available on this subject. 
In a very cogent manner the author dismisses the inorganic 
animal organic, and marine-vegetation hypothesis, and 
concludes that “ petroleum is formed from the remains of 
terrestrial vegetation, accumulated in clays, sands, or 
actual beds (which under other conditions would develop 
into carbonaceous shales, sandstones, and seams of coal or 
lignite), by natural processes which can be not only repro¬ 
duced in the laboratory, but can also be proved to have 
taken place in the past and are taking place at the present 
day.” 

The second chapter is equally controversial, and deals 
with the processes by which the remains of terrestrial 
vegetation are supposed to have been converted into oil. 

It would have been fairer to the uninitiated student to 
state the facts of oil-geology before troubling him with 
controversy, and to make these two speculative, though 
extremely interesting chapters, the last two instead of the 
first two chapters of the book. 

The remaining chapters are as follows : (3) The migra¬ 
tion, filtration, and subterranean storage of petroleum, (4) 
Lateral variation, (5) Geological structure, (6) Indications 
of petroleum, (7) Stratigraphy, (8) Location of wells, (9) 
Field-work (for beginners), (10) Indoor-work (for be¬ 
ginners). 

The book is excellently illustrated, the illustrations 
including thirteen plates. 

In thus clearly epitomising the results of his t.\perience 
as a geologist of repute, who has specialised on-oil-finding 
in various important fields, Mr. Cunningham Craig has 
rendered useful service. He has produced a book which 
deserves a place on the bookshelf of every student of oil- 
geology ; a book, moreover, which will be specially 
welcome to the rapidly-growing number of students who, 
on leaving college, and entering the field to face the real 
difficulties of oil-finding, need a sound practical guide to 
help them in their work. 
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Tbe continued growth and development of tbe German 
Colonies have rendered tbe appearance of tbe new edition 
of this useful work of great importance, This issue, like 
those of previous years (compare this Bulletin, ipop, 7, 
138; 1910,8,102,137; 1911,8,323), reports on tbe various 
official German undertakings and public companies, both 
Colonial and foreign, It also includes, for tbe first time, 
particulars of tbe enterprises launched in tbe new German 
territory in tbe Congo, 



REPORTS OF RECENT INVESTIGATIONS AT 
THE IMPERIAL INSTITUTE 


The following summaries have been prepared from a selection of 
the Reports made by the Director of the Imperial Institute to 
the Colonial, Indian, and other Governments concerned. 


THE COTTON INDUSTRY OF NYASALAND 

The introduction of cotton-growing into Nyasaland is of 
comparatively recent occurrence, a few consignments being 
exported for the first time in 1902; but already a large 
industry has been worked up, the rapid growth of which 
may be judged from the following table showing the 
quantities and values of the cotton exports since 1902-3, 
when statistics were first available: 



Quantity, 

Value. 


lb. 

£ 

1902 3 

692 

No complete returns 

1903-4 . 

56,897 

CO 

1904-5 * 

. . 285,185 

5,941 

1905-6 

776,640 

16,180 

1906-7 

. 526,119 

15.345 

1907-8 

• 403.486 

13,99s 

1908 9 

756,120 

28,355 

1909-10 . 

. 858,926 

26,209 

1910-1T 

■ 1,736,999 

58,687 


In the early days of the industry all kinds of cotton 
were grown, but many of these were unsuited to the 
climatic conditions of the Protectorate; and owing to the 
different varieties being grown in proximity hybridisation 
was common, resulting in the deterioration of those types 
which, under proper conditions, would have given good 
results. The only types now grown on a commercial scale 
are Egyptian varieties, which are confined to the warmer 
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districts of the Lower river, and long-stapled American 
Upland forms, which are cultivated only on the higher 
lands. As a general rule Egyptian cottons are grown in 
Nyasaland at elevations below 2,000 ft., and the American 
kinds from 2,000 to 4,000 ft. 

By careful selection of “improved" American Upland 
varieties, a type of cotton has been evolved which has 
now become acclimatised and is recognised as a distinct 
commercial variety under the name of “ Nyasaland Upland.” 
At the present time this cotton is regarded as the best 
grown in Nyasaland from Upland seed, and is valued at 
2d. or more above that of “ middling ” American. Of the 
total area under European cultivation in the Protectorate 
in 1912, 23,300 acres were devoted to Nyasaland Upland 
and 755 acres to Egyptian cotton. 

Some account of the growth of the cotton i-ndustry in 
Nyasaland, the early experiments, and the native cotton 
industry was given in this Bulletin (1909, 7 , 29), and later 
details are given in subsequent volumes (1910, 8, 372; 1911, 
9 , 380; 1912, 10, 678). The volume for 1910 also contains 
(p. 374) a full account of the selection experiments with 
Nyasaland Upland cotton. 

A large number of samples of cotton grown in Nyasa¬ 
land have been received for examination at the Imperial 
Institute. A summary of the results of examination of 
the earlier samples was published in a Report on British 
Cotton Cultivation, issued as No. 50, Colonial Reports, 
Miscellaneous Series [Cd. 3997], 1908. In the following 
pages an account is given of samples received in recent 
years. 

Improved American Upland Cottons 

No. I. —“Nyasaland Upland,” grown on the Magomera 
Estate. Specimens of seed-cotton and ginned cotton were 
received in July 1909. The former yielded, on ginning, 
31 per cent, of lint, or 5 2 grams per 100 seeds. 

The lint was soft, very lustrous, even pale cream to 
white in colour, and entirely free from stains. 

The seeds were of medium size, and closely covered 
with a light brownish-grey to white down; 16 per cent. 
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of the seeds examined were withered, but there were no 
signs of the attack of insect pests. 

The cotton was generally normal in strength, but some 
portions were rather weak. The length varied from i 2 to 
1*5 in., and the diameter ranged from 00005 to 0 0011 in., 
with an average of 0 00075 in. 

Although a small quantity of immature cotton was 
present, the sample was of excellent quality, and would 
be readily saleable as a superior type of “improved” 
Upland. It was valued at about ()d. per lb., ginned, with 
“ middling” American at yy2d. per lb. 

No. 2.—“ Best Nyasaland.” This sample of ginned 
cotton was received in November 1909. 

The cotton was clean, soft, lustrous, of even pale cream 
colour, and entirely free from stains. It was generally 
normal in strength. The length varied from 12 to r5 in., 
and the diameter ranged from o‘ooo5 to o'ooio in., with an 
average of o'ooo74 in. 

This material was of excellent quality, and almost equal 
in appearance to Egyptian Abassi cotton. It was valued 
at g62d. to io‘i2rf. per lb., with “middling” American at 
j'62d. per lb. 

No. 3.—This sample was received in December 1910. 
The variety was not stated, but it was probably “ Nyasa¬ 
land Upland.” It was described by the British Cotton 
Growing Association as the best cotton received from 
Nyasaland in 1910. 

The cotton was clean, soft, of good lustre, white, and 
free from stains. It was of uneven strength, some portions 
being weak. The length varied from ra to r5 in., but 
was mostly from r3 to r5 in. The diameter of the fibres 
ranged from 00005 fo 00009 in., with an aver.ige of 
o‘ooo7 in. 

This cotton resembled an improved American Upland 
type. It was of good quality, and was sold at \2d. per lb., 
with “ good ” Abassi at per lb., and “ middling" 

American at M. per lb.; but would have commanded a 
higher price if it had been of better strength. 

No. 4.—“Nyasaland Upland.” This sample, received in 
October 1910, consisted of ginned cotton and seed-cotton, 
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The latter yielded on ginning 33‘6 per cent, of lint, the 
yield per loo seeds being 4^31 grams. 

The lint was clean, soft, lustrous, and white, with some 
yellow and brownish stains. 

The seeds were of medium size, and mostly covered 
with a soft white or brownish down ; 40 per cent, of those 
examined were defective, some being mouldy, whilst nearly 
all the brown seeds were withered. The seed would be 
useless for sowing. 

The cotton was of uneven strength, some portions being 
weak. The length varied from ri to rs in., mostly from 
i'2 to r3 in., but the cotton was " neppy,” t.c. contained 
specks or knots consisting of short, unripe fibres. The 
diameter ranged from o'ooos to oooio in., with an average 
of o‘ooo74 in. 

The value of this cotton was reduced by the presence 
of stains and neppy portions, and by the uneven strength, 
but was regarded as nominally about per lb., with 

“ middling " American at 7'7id. per lb. 

No. 5.—A series of eighteen samples of Nyasaland 
Upland cottons (Nkhanda selection), numbered 3, 9, 13, 16, 
17, 19, 20, 24, 25, 26, 33, 46, 57, 70, 78, 80, 82, and 83, was 
received in November 1911. The samples were grown on 
separate plots from seed obtained from selected acclimatised 
plants of particularly good type. 

The eighteen samples were alike in general appear¬ 
ance, consisting of ginned cotton which was soft, of good 
lustre, cream-coloured, and free from stains. 

The samples exhibited very little difference in length 
of staple. The measurements may be summarised as 
follows; 

No. 3 : From 0 9 to rz ; mostly from ro to ri in. 

No. 9: From 0 8 to rz ; mostly from 0 9 to n in. 

Nos. 13, 16, 17, 19, 25, 33, 46, 57, 70, 78, 80, 82 and 83 : 
From 0 9 to i 4 ; mostly from ro to 1 2 in. 

No. 20 : From 0 8 to r3 ; mostly from ro to rz in. 

Nos. 24 and 26; From o'8 to r4; mostly from 0 9 to ri in. 

The samples can be grouped as regards strength in the 
three following classes, class I. comprising the strongest 
find class HI. the weakest cottons; 
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Class I. Nos. 3, 13, 16, 24, 25, 26, 33, and 57. 

Class II. Nos. 17, 46, 78, 80, 82, and 83. 

Class III. Nos. 9, 19, 20, and 70. 

Samples 3, 19, 25, 80, and 82 were particularly irregular 
in strength. 

In this connection it may be stated that the sample of 
Nyasaland Upland cotton described by the British Cotton 
Growing Association as the best cotton received from 
Nyasaland during 1910 (see p. 529) would be placed in 
class Ill. as regards strength. It therefore seems evident 
that considerable progress has be.en made in improving the 
strength of this variety of cotton. 

JVo. 6.—This sample, also received in November 1911, 
represented the Nyasaland Upland cotton which won the 
first prize at Blantyre Show in 1911, and the British Cotton 
Growing Association cup. 

The cotton was clean, lustrous, soft, cream-coloured, 
and free from stains. It was of fairly good strength, and 
varied in length from 0 8 to r4in., but was mostly from 
ro to V2 in. The diameter of the fibres ranged from 
o'oooso to o'ooio in., with an average of 0-00072 in. When 
examined microscopically, the fibre exhibited good twist 
and appeared to be fully mature. 

This cotton was of excellent quality, and was rather 
stronger than sample No. 3, which was stated to be the 
best grown in Nyasaland in 1910 (see p. 529), but was not 
so long in staple. 

No. 7. —“Griffin." Samples of ginned cotton and seed- 
cotton of this variety were received in October 1910. 

The seed-cotton yielded, on ginning, 33-3 per cent, of 
lint, the yield per 100 seeds being 4 27 grams. 

The lint was fairly soft, lustrous, of white to pale cream 
colour, and almost free from stains. 

The seeds were generally of medium size and covered 
with a white or greenish down or fuzz ; some brown seeds 
sparsely covered with white down were also present. Of 
those examined, 48 per cent, were defective, nearly all the 
brown seeds being withered. The seed would be useless 
for sowing. 

The cotton was of uneven strength, some portions being 
35 * 



53 * BULLETIN OB THE IMBERlAL INSTITUTE 

weak. The length varied from ri to i'6 in., mostly from 
I'3 to I 5 in., but the cotton was slightly neppy. A few 
fibres having a length of 2‘i in. were noticed. The 
diameter ranged from 0 00050 to o’oooSoin., with an aver¬ 
age of o'ooo 69 in. 

This cotton was of fairly good quality, but its value was 
reduced by the presence of some very short fibre and by 
the uneven strength. It was regarded as nominally worth 
about <)\d. per lb., with “good” Egyptian Abassi at I3frf. 
per lb. 

No. 8.—Four further samples of “ Griffin ” cotton (Naisi 
selection), numbered 123, 139, 217, and 279, were received 
in November 1911. They were grown in the Naisi 
Gardens from seed obtained from specially selected 
plants. 

The four samples were indistinguishable** in general 
appearance, and consisted of ginned cotton, which was 
clean and soft, fairly lustrous, of cream colour, and free 
from stains. 

The strength was irregular, almost the same in each of 
the four samples, and on the whole about equal to that of 
the previous sample of “ Griffin ” cotton. 

The length of the fibres was as follows : 

No. 123 : Fromo'9 to r3 in.; mostly from roto 1*2 in. 

No. 139 : From 07 to f3 in.; mostly from 0‘9 to ri in. 

Nos. 217 and 279 ; From 0 9 to rs in.; mostly from ri 
to i’3 in. 

These samples were of very good quality, their chief 
defect being a marked irregularity in strength. 

No. 9.—“ Allen.” Samples of ginned cotton and seed- 
cotton of this variety were received in October 1910. 

The seed-cotton yielded on ginning 31 8 per cent, of 
lint, the yield per 100 seeds being 3-31 grams. 

The lint was fairly clean, soft, lustrous, and of pale 
cream colour, with a few yellowish-brown stains. 

The seeds were mostly of medium size, and covered 
with a white fuzz, but a few seeds were black, and either 
smooth or sparsely coated with down. Of those examined, 
72 per cent, were withered or mouldy, and the seed would 
be useless for sowing. 
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The cotton was mostly very weak, whilst it was some¬ 
what irregular in length and neppy. The fibres varied in 
length from r3 to i g in., but were mostly from I'S to i'8 in. 
Their diameter ranged from o'oooso to 0 00085 *n., with an 
average of o'oooGy in. 

This cotton was of fair quality, and was valued nomin¬ 
ally at about gd. per lb., with “ good ” Egyptian Abassi at 
I3|i/. per lb. It was of less value than the sample of 
" Griffin’’cotton (No. 7) received at the same time, since 
it contained a larger proportion of very short fibre, and 
was slightly stained as well as being generally weak. 

No. 10.—“White Wonder American Upland.” This 
sample was received in October 1910. It consisted of 
clean, fairly soft cotton, lustrous and white, with some 
yellow and brown stains. The strength was uneven, some 
portions being weak. The cotton was neppy, and varied 
in length from ro to 15 in., but was mostly from V2 to 
i‘2 in. 

The diameter of the fibres ranged from o‘ooo6o to 
o’ooioo in., with an average of o’ooo/b in. 

The value was reduced by the presence of stains and 
neppy portions, and by the uneven strength, but was 
regarded as nominally worth about to 7|rt'., with 

“ middling ” American at 7 7 id. per lb. 

Egyptian Cottons 

No. II.—“ Nyasaland Lower River Mitafifi.” 

This sample, received in August 1909, consisted of 
ginned cotton and seed-cotton, of very good quality. The 
lint was soft, but rather harsher than ordinary Egyptian 
Mitafifi, of good lustre and even pale reddish-brown 
colour, generally free from stains. The yieK’ of lint on 
ginning was 32 5 per cent., and the yield per 100 seeds 
was 6'o grams. The seeds were fairly large, smooth, and 
dark brown, with light brown tufts at the pointed ends; 
20 per cent, of those examined were withered and would 
be useless for sowing. 

The cotton was of normal strength. The length of the 
fibres varied from i'2 to rs in., and their diameter ranged 
from o'ooo4 too’ooio in., with an average of 000069 in. 
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The cotton would be readily saleable at per lb., 
ginned, with “fully good fair” brown Egyptian at 8j-Vrf. 
per lb. It closely resembled a standard sample of Mitafifi 
cotton grown in Egypt, but was slightly harsher. 

No. 12.—“Abassi.” This sample of ginned cotton, 
received in January 1910, was clean, very soft and lustrous, 
and of deep cream colour, with some slight yellowish- 
brown stains. It was of normal strength, fully mature, 
and varied in length from i'3 to 17 in. The diameter of 
the fibres ranged from o‘ooo4 to 0 0010 in., with an average 
of 000066 in. 

This cotton was perhaps slightly coarser than a normal 
sample of Abassi grown in Egypt, and of somewhat inferior 
colour; but it was of satisfactory quality, and would be 
readily saleable. It was valued at i^d. per lb., with 
“ good ” Abassi at \^\d. per lb., but would have Peen worth 
more if the stained portions had been picked out before 
ginning. 

No. 13.—“Abassi.” A second sample of this variety 
was received in November 1911. It was stated to have 
been grown at Port Herald Experimental Station from 
freshly imported seed. The cotton was soft, fine, of fair 
lustre, and of cream colour, with occasional yellowish- 
brown stains. The strength was good, but somewhat 
irregular. The length varied from o'8 to 14 in., but was 
mostly from ro to ri in. 

This cotton was of good quality, but it was rather short 
in staple. It was valued at ior/, per lb., with “middling” 
American at per lb., and “ fully good fair ” Abassi at 
about \id. per lb. 

No. 14.—“ Nubari.” This sample was received with the 
preceding, and was also grown at Port Herald Experi¬ 
mental Station from freshly imported seed. 

The cotton was clean, soft, and fine, but lacking in 
lustre and of uneven colour, varying from white to brown, 
with rather frequent yellowish-brown stains. The strength 
was good on the whole, but somewhat irregular. The 
fibres varied in length from ro to r6 in., but were mostly 
from I'3 to r4 in. 

This cotton was of very fair quality, but was dull, 
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uneven in colour, and of somewhat irregular length. It 
was valued at from <)d. to <)\d. per lb., with “ middling ” 
American at sof. per lb. and “fully good fair” Nubari at 
about \o\d. per lb. A deterioration in colour such as that 
exhibited by this and the following sample of Mitafifi 
cotton usually occurs in cotton grown in a new country 
from imported Egyptian seed. Strains or races giving a 
product of regular colour could no doubt be established by 
continued selection, such as that carried out in Arizona 
and California by the United States Department of Agri¬ 
culture (see this Bulletin, 1911,^9,410). 

No. 15.—“Mitafifi.” This was received with the two 
preceding samples, and was also grown at Port Herald 
Experimental Station from freshly imported seed. 

The cotton was clean and fairly soft, but deficient in 
lustre, and of uneven colour, varying from white to pale 
brown, and slightly stained. It was of good strength, but 
somewhat irregular in length, the fibres varying from 0‘8 
to I’S in., but mostly from 10 to r3 in. 

This cotton was rather short in staple, and though 
fairly free from stains it was of vers uneven colour, a 
large proportion of the fibre being white or nearly white. 
It was valued nominally at Zd. per lb., with “middling" 
American at ^d. per lb., and “ fully good fair,” brown 
Egyptian at about ()\d. per lb. 

No. 16.—“ White House.” This cotton, received in 
October 1910, was stated to be probably an Egyptian- 
Brazilian hybrid. 

It was fairly clean, moderately harsh, curly, and of 
rather poor lustre. The colour was somewhat uneven, vary¬ 
ing from cream to pale brown, with a few brownish stains. 
The strength was uneven, some portions being r.aher weak 
It was of somewhat irregular length, varying from ri to 
17 in., but mostly from i'3 to 14 in. The diameter of 
the fibres was also irregular. The shorter fibres varied 
in diameter from 0 00070 to 0 00110 in., with an average of 
o’ooo88 in., and the longer fibres from o‘ooo6o to 0 00090 in., 
with an average of 000077 

This cotton was of a decidedly mixed type, and would 
probably not meet with a ready demand. It was valued 
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nominally at about ^\d. per lb., with “ fully good fair ’’ 
brown Egyptian at \o\d. per lb. and “fair” Brazilian at 
Z'^\d. per lb. 

Brazilian Cotton 

No. 17.—This sample of Brazilian cotton, received in 
November 1911, was obtained from a very hardy acclima¬ 
tised perennial plant grown at Zomba. 

The cotton was clean, harsh, of poor lustre, white to 
pale reddish-brown in colour and free from stains. The 
cotton was of fair strength, and varied in length from I'o to 
r4in., being mostly from i i to r3 in. 

This sample was similar to “ Pernam ” cotton, but dif¬ 
fered from it in colour. 


WILD PLANTAIN FIBRE FROM INDIA 

Attempts have been made at different times to utilise the 
stems of the various Indian species of Musa as a source 
of fibre for export. The fibre of M. sapientum, the edible 
plantain, has long been used by the natives of India for 
the manufacture of cordage, canvas, mats, etc., but the 
yield is low, and the product is not so strong as Manila 
hemp, derived from M. tcxtilis. It therefore seems doubtful 
whether its extraction would be profitable on a large 
scale. A number of samples of plantain fibre from Ceylon, 
Gold Coast, and elsewhere have been examined at the 
Imperial Institute, and the results of their examination 
are given in Selected Reports from the Imperial Institute, 
Part I. Fibres {Colonial Reports, Miscellaneous Series, No. 58 
[Cd. 4588], 1909). 

A sample derived from the stems of a species of wild 
plantain was received for examination in May 1912 from 
Tenasserim, Burma. The fibre was clean, lustrous, well 
prepared, and of pale brown colour with a slight greyish 
tinge. The strength was good, and the length varied 
from 4 ft. to 5 ft. 6 in. 

A commercial firm to whom the sample was submitted 
regarded the fibre as particularly valuable on account of its 
softness, and valued it nominally at about £20 per ton, with 
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“ fair current ” Manila hemp at £22 to £22 105. per ton in the 
London market. There is no doubt that fibre of this 
quality would be readily saleable in the United Kingdom. 


SILK FROM CEYLON 

Two samples of silk, produced and reeled at the Pera- 
deniya Silk Farm, were received for examination at the 
Imperial Institute in January 1912. They were as follows; 

No. I. —“ Product of the Mysore silk-worm.” This con¬ 
sisted of a skein of silk of pale fawn colour with a greyish 
tinge. The silk was clean, but of unsatisfactory colour. 

No. 2 .—" Product of a hybrid between Mysore and 
Bengal silk-worm.” This sample consisted of a skein of 
golden-yellow silk, with a high lustre resembling that of 
Italian silk, but was rather dirty and specky. 

The silks were examined with the following results ; 



No. I. 

No. 2. 

Moisture, per cent. . 

Loss in weight on degum- 

9*3 

99 

ming with a i per cent, 
soap solution, per cent.. 

26* I 

21-9 

Colour and lustre after 

Pure white and 

Cream-coloured and highly 

degumming. 

highly lustrous. 

lustrous. 

Titre (size or fineness) 

17 to 19 deniers. 

Irregular; 15 to 20 deniers. 


Average: i8 

Average : 17*5 deniers (in¬ 


deniers (inter¬ 
national). 

ternational). 


The samples were submitted to a firm of spinners, 
who described them as marketable silks, and valued No. i 
at about 12s. per lb. and No. 2 at probably 12s. to 13s. 
per lb., with East Indian Surdah silk at us. yi. to iis. <^d. 
per lb. The spinners expressed their willingness to carry 
out practical trials with large samples of these silks, in 
order that their value might be accurately ascertained. 


WOOL FROM CYPRUS 

Sheep-raising is an important industry in Cyprus, large 
numbers of sheep being killed annually for local consump¬ 
tion; the wool produced is exported chiefly to France and 
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Italy. The exports of wool for the last two years for which 
statistics are available were as follows : In 1909 4,851 cwt, 
valued at ;^i 1,216, and in 1910 6,596 cwt, valued at ;^I5,203. 
The total number of sheep in the island in 1910 was about 
400,000. The wool is of inferior quality; this is partly 
due to the breed and partly to the conditions under which 
the sheep are kept. Attempts have been made by the 
Agricultural Department to impress on the native breeders 
the necessity of keeping the sheep well fed, and experi¬ 
ments have been carried out at the Athalassa Experimental 
Farm for the purpose of demonstrating the advantages of 
careful rearing. 

Two fleeces from the Athalassa Farm were received at 
the Imperial Institute in May 1912, and the results of their 
examination are given below : 

No. I.— “Fleece of j'earling ram.’’ This**was clean, 
fairly soft, and almost white. 

No. 2 .—“ Fleece of yearling ewe.’’ This was clean, 
slightly harsh, and almost white, but was slightly coarser 
than No. i. 

Samples of wool were taken for examination from the 
shoulder of each fleece. A number of short, soft, curly 
fibres present were removed, and the fairly coarse, long 
fibres which formed the bulk of the samples were examined 
with the following results : 



No. I. 

No. a. 


Ptr cent. 

Per cent. 

Moisture .. 

. . io’9 

10-3 

Grease. 

ro 

r8 

Matter soluble in water . . . , 

21 

3*3 

Matter insoluble in water (sand, etc.) 

1-2 

3*2 

Pure wool fibre. 

• 84-4 

811 


The physical characters of the wool fibres were as 
follows : 


Average tensile strength, 

No. 1. 

No. j. 

grams .... 
Average elongation before 

36 

52 

breaking, per cent. 

368 

398 

Length of fibres * 

From 1 to 18 in. 

From I to 18 in. 

\ 

From 00019 fo 

From 00016 to 

Diameter of fibres . 

0 0040 in. ; avcr- 

0 0035 in* 1 aver¬ 

1 

. age 0 0024 ill. 

age 0*0025 in. 


' These figures represent the range oj length in the fibres over the whole fleece. 
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The tensile strength of the fibres of these fleeces com¬ 
pared favourably with the average strength of Lincoln 
wool, which has been recorded as 33 grams. The elonga¬ 
tion was much greater, that of Lincoln wool being given 
as 28'4 per cent. The samples were rather coarser than 
Lincoln wool, the diameter of which is variously recorded 
as o'ooopi, 0 00154, and 0 00181 in. 

The fibres of No. i exhibited a well-marked scale 
structure; in some a narrow medulla was clearly visible, 
whilst in others it had almost or entirely disappeared. 
The fibres of No. 2 showed a broad medulla and a fairly 
well marked scale structure. 

Commercial Valuation 

The fleeces were submitted to a firm of brokers, who 
valued No. i at gd. per lb. and No. 2 at id. to i^d. per lb. 
in London (May 1912). They added the following observa¬ 
tions on the samples; 

No. I.— This wool is of good length; it is less coarse 
and rather softer to handle than that of fleece No. 2. 

No. 2.—This wool is of exceptional length, but of a 
coarse quality, especially towards the lUnks. 

The firm stated that the fleeces represented an excellent 
class of carpet wool, adding that both had been admirably 
washed, and that wool prepared in a similar way would 
always meet with a ready sale on the London market. 

TURPENTINE OILS FROM INDIA 
At the present time the world’s supply of turpentine oil 
is drawn mainly from the United States, France, and 
Russia, small quantities being also produced in Spain, 
Austria-Hungary, Greece, Algeria, and elsewh rc, mostly 
for local consumption. Large areas of pine forest occur 
in Northern India, from the Punjab to the Southern 
Shan States, and also in British Honduras. In the latter 
country a concession for tapping pine trees has been 
granted, but no production of turpentine appears to have 
taken place yet. In India, as already pointed out in this 
Bulletin (1906, 4 , 218), the pine forests in the Punjab and 
the United Provinces have been worked to a certain extent. 
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and several factories for the distillation of turpentine oil 
and the preparation of rosin have been in operation for 
some years by the Forest Department. At present all 
the turpentine oil and rosin produced in India is sold 
locally, and at the moment there is no question of these 
products being exported from India to Europe. It is 
possible, however, that such export may be undertaken in 
the future, and it is therefore of interest to place on record 
the results of examination of a number of samples of 
turpentine oils received recently at the Imperial Institute 
from India. Most of the Indian turpentine oil is obtained 
from Pinus longijolia, but other species also occur in 
India, which might be used for the production of turpen¬ 
tine oil, and the oils now dealt with include specimens 
prepared from P. excclsa and P. Khasya, as well as from 
P. longifolia. A summary of the scientific r^ults of the 
investigation of the oil of P. longifolia at the Imperial 
Institute has been published by Mr. H. H. Robinson in 
the Proceedings of the Chemical Society (1911, 27 , 247). 

P. longifolia 

Two samples of turpentine oil distilled in a special 
manner from the oleo-resin of P. longifolia were for¬ 
warded to the Imperial Institute by the Forest Chemist 
at Dehra Dun in July 1911. 

The samples were described as “ crude” and “ rectified,” 
respectively, and consisted in each case of colourless 
turpentine oil. 

In the following paragraphs the " crude " and " rectified " 
oils are designated “ C ” and “ D" respectively. 

The samples were examined with the following results, 
compared with the corresponding figures for two samples 
“A”and“B,” already described in this Bulletin, (1911,9,9): 



Present samples. 

Previous samples. 


C. 

D. 

A. 

B. 

0 

Specific gravity at 

Optical rotation in loo mm. tube . 

0-868 

+ 0° 20' 

0*866 

— 0° 40' 

0*871 
- 0° 45' 

0*868 

- 2® xo' 
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On fractional distillation the two oils gave the following 
percentages by volume, compared with those yielded by 
the previous samples A and B, and by a sample of rectified 
turpentine oil purchased in London : 


Fraction boiling at: 

Present samples. 

Previous samples. 

Rectified turpentine oil 
purchased in London. 

C 

(crude). 

D 

(rcBned). 

A. 

B. 

165® C. or below 

_ 


I 

I 


8s 

165° C. to 170° C. 

43 

56 

54 

55 


6 

I70®C. to I 75 ®C. . 

40 

33 ^ 

25 

28 

1 


175° C. to 180° C. . 

8 






180° C. to 190° C. 

3 


12 

9 


1 9 

190° C. to 195° C. 

— 

- J 





Residue and loss 

6 ! 

5 

8 

7 

J 



The optical rotation in a 100 mm. tube of the various 
fractions of samples A, B, C, and D are given in the 
following table: 



Present samples. 

Previous samples. 


C 

(crude). 

D 

(refined). 

A. 

B. 

165® C. or below 

«... 

_ 

~ 9" 45 ' 

_ 

165® C, to 170® C. . 

- 5- 25' 

— 4 40 

- 5® 15' 

- 7 '*i 5 ' 

170® C. to 175° C. 

175® C. to 180® C. . 

+ 2° 0' 

+ 8*' 5 ' 

+ 3'' 0' 

+ 2° O' 

] 

-t- 0® 20' 

180° C. to 190° C. 

190® C. to 195® C. . 

_ j 

_ 

[+ 6“ 35 ' 

+ 7 ° 5 ' 

Residue .... 

i 

1 


+ 10° 45 ' 

+ 17° 25' 


From the above results it appears that the rectified oil 
D was considerably richer in low-boiling terpene than the 
crude oil C, but that it was inferior in this respect to 
the rectified turpentine oil purchased in London, since 
8$ per cent, of the latter distilled below 165° C., \ hilst none 
of the Indian oil did so. The rectified oil D was, however, 
superior to A and B, as 89 per cent, of it distilled below 
175° C, against only 80 and 84 per cent, respectively in the 
case of the latter samples. The crude oil C was inter¬ 
mediate between samples A and B, since 83 per cent, of it 
distilled below 175° C. 

Experiments were made to compare the behaviour of 
sample D, on exposure to air, with that of the turpentine 
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oil purchased in London, and it was found that the Indian 
oil evaporated more slowly, oxidised much more rapidly, 
and gave more oxidised residue than the oil purchased in 
London. In these experiments, quantities of lo cc. of each 
oil were exposed in glass dishes 8 cm. wide, with vertical 
sides 3’6 cm. high. In six days the oil bought in London 
had evaporated, leaving an immobile film of thick liquid, 
whilst the Indian oil left a layer of syrupy liquid, which 
became immobile two or three days later. After seven 
weeks the residue left by the Indian oil was still sticky 
where the layer was thick, and “ tacky ” where it was thin, 
whereas the London sample had dried to a thin, “ tacky ” 
layer. The Indian oil finally left grams of residue, 
whilst the London oil left only { gram. 

The properties of the two oils were also compared 
by using them to prepare solutions of zinc resinate. On 
leaving the oils for seventeen days in contact with an 
excess of the resinate, the oil purchased in London proved 
to be the more powerful solvent of the two, giving a very 
thick syrupy liquid, which had to be diluted with more oil 
before it could be used; whilst in the case of the Indian 
oil only a thin syrupy solution was obtained. This thin 
solution, however, when painted on sized wood gave a very 
satisfactory varnished surface, so that it appears that the 
Indian oil can be used quite well for making certain kinds 
of varnish. 

The previous examination at the Imperial Institute of 
a sample of turpentine oil from the Jaunsar Division, 
United Provinces (loc. cit.), showed that only one-third of 
the oil of Indian P. longifolia is pinene, boiling at 
157-5° C., and that the remaining two-thirds is mainly 
composed of terpenes boiling at a considerably higher 
temperature, viz. 173° C. These facts and the results of 
the present investigation show that there is no possibility 
of this turpentine oil being accepted in commerce as 
similar to the best grades of American and French 
turpentine oils, which are pinene oils. 

In the laboratory it is possible by repeated distillations 
to separate the pinene from the other terpenes, but it is 
very unlikely that this could be done profitably on a large 
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scale. It therefore seems inevitable that the oil must be 
sold on its own merits as Indian turpentine oil, when it 
may be expected to realise a price equal to or somewhat 
better than that of Russian turpentine oil. 


A further sample of turpentine oil from P. longifolia 
was received in May 1912. It consisted of clear oil, which 
was practically colourless, but showed a very faint yellow 
tint on close inspection. The oil was examined with the 
following results, compared with the two specimens A and 
B from India, examined at the Imperial Institute in 
1911 {loc. cit.): 

Present Previous samples, 

sample. A. B. 


Specific gravity at • • 0 867 0*871 0 868 

Optical rotation in 100 mm. tube - 7® 20' — o® 45' — 2® 10' 


The present sample was fractionally distilled with the 
results given in the following table, compared with those 
obtained for the previous samples referred to above : 


Fraction boiling at: 


165° C. or below . 
165^ C. to 167° C . 
167'’ C. to 170° C.. 
170° C. to 173° C.. 
173^ C. to 175° C.. 
Above 175* C. 
Residue and loss . 


j Percentage of total sample | 

by volume. 


Present 

sample. 

1 

A. 

B. 

_ 

I 

I 

32 

39 


55 

14 

4 

} 25 

28 

7 

* 12 

9 

4 

8 

7 


Optical rotation in 100 mm. tube. 


Present 

sample. 

A. 

B. 

- 14^ 5 ' 

- 8° 50' 
~ 2° 15' 

- 9" 45 ' 

5 ° 15' 

1 0 

1 

1 

1 + 2° 0' 

■+■ 0° 20' 


+ 6° 35' 

+ f 5 ' 

i 

+ 10° 45 ' 

+ 17^25' 


From the foregoing results it appears that the sample 
now under report was considerably richer than samples 
A and B in the low-boiling terpene laevo-pinene, and it 
will be noticed that the residue left at 175“ C., viz. 11 per 
cent., was distinctly less than the residue left in' the case of 
samples A and B. The oil was therefore superior in 
quality to the two earlier samples, and it must have been 
obtained in India either by stopping the distillation of the 
oleo-resin at an early stage or by re-distilling the crude 
distillate and rejecting the highest-boiling portions. 
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P. excelsa and P. Khasya 

Samples of turpentine oil, from P, excelsa and P. Khasya, 
were received from Dehra Dun in May 1912, and have been 
examined with the following results : 

(i) “ Turpentine oil from P. excelsa." 

This oil was of pale yellow tint, and had an odour 
resembling that of the best American grades of turpentine 
oil, but rather more pleasant. It had the following 
constants: 

15° c. 

Specific gravity at q' .o‘862 

Optica rotation in 100 mm. tube . . . + 36° 40' 

Specific rotatory power [ajo . . . . + 42° 30' 


The oil was fractionally distilled with the following 


results: 


Fraction boiling at: 

157® C. to 158® C. 
158“ C. to 160® C 
160® C. to 170° C. 
Residue and loss 


Per cent, of oil 
distilled. 

74 

16 

7 

3 


Optical rotation in 
100 mm. tube. 

+ 37" 10' 

+ 36“ 15' 

+ 34° 10' 


From these results it was clear that this sample of 
turpentine oil was of good quality ; 90 per cent, of the oil 
boiled within the narrow range of 157° to 160° C., and 
consisted mainly of dextro-pinene. The yellow tint could 
be easily removed by re-distillation before marketing, and 
the oil would then be comparable with the best French and 
American turpentine oils {see beloiv). 

(2) ‘‘Turpentine oil from P. Khasya" 

This was a pale yellow oil with an odour resembling 
that of American turpentine oil, but rather pleasanter. It 
had the following constants : 

15° C. 

Specific gravity at ._o a-.0 870 

15 

Optical rotation in 100 mm. tube . . . . - 4® 50' 

Specific rotatory power [a]„ = . . . . - 5° 30' 


The oil was fractionally distilled with the following 
results : 


Fraction boiling at: 

Per cent, 
of oil 

Specific gravity 

Optical rotation 
in 100 mm. 


distilled. 

at ■■ ■■■■ 

15 c. 

tube. 

About 162® C. to 163® C. . 

25 

0*869 

- rso' 

„ 163® C. to 165® C. . 

57 

0*870 

- 4 " 40' 

„ 165® C. to 169® C. . 

11 

0*871 

- 10® 40' 

Residue and loss 

7 

0-895 

“ 7" 30' 
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These results show that the sample was a moderately 
good turpentine oil, boiling within a fairly narrow range of 
temperature. The optical rotations indicate, however, that 
it was a mixture of terpenes, and in this respect it differed 
from American and French turpentine, which consist 
mainly of d- and /-pinene respectively. The standards 
which have been suggested or adopted at different times 
for grading American turpentine oil show a good deal of 
variation. Coste {Analyst, 1908, 33 , 219) considers that a 
good American “box" turpentine oil should comply with the 
requirement that 70 per cent, of the oil by volume should 
distil between 155° and 160° C. More recently it has been 
recommended ( 5 w//. No. 135, 1911, Bur. Chem., U.S. Dept. 
Agric.) that the following grades of American oil should be 
recognised: No. i, of which 95 per cent, should distil 
below 170° C.; No. 2, of which 90 per cent, should distil 
below 170° C.; and No. 3, of which 60 per cent, should 
distil below 170° C. It is evident therefore that, apart from 
its colour, the oil of P. Khasya did not compare favourably 
with the best grades of American turpentine, but was quite 
equal to the lower grades. 

The yellow tint of this oil, like that of sample No. i, 
could be easily removed by re-distillation. 

In connection with this sample, it may be pointed out 
that a specimen of turpentine oil stated to be derived from 
P. Khasya, which was forwarded to the Imperial Institute 
from Burma, and examined in 1896, is described in the 
Imperial Institute Technical Reports and Scientific Papers, 
p. 168. The optical rotation of this earlier sample differed 
very considerably from that observed in the present 
instance, its specific rotatory power being [a]D= + 36° 28'. 

Samples of the re-distilled oils were submitted to a firm 
of varnish-makers, and samples of the oils in their original 
condition to two firms of merchants. The reports obtained 
indicated that both these oils, if re-distilled before shipment 
in order to render them colourless, would be readily sale¬ 
able in the United Kingdom. The merchants would not, 
however, express an opinion as to the exact commercial 
value of these oils without having an opportunity of seeing 
and testing bulk samples, and they suggested that for this 
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purpose one ton of each kind of oil should be shipped to 
London for trial. They pointed out that this would also 
afford an opportunity of introducing these oils to manufac¬ 
turing firms, and of ascertaining their actual value for 
technical purposes. 

The foregoing results show that the oil of P. excelsa, 
when re-distilled to remove the yellow colour, is equal in 
quality to the best grades of French and American 
turpentine oil, and it is very probable that technical trials 
will show that the oil is equally suitable for industrial 
purposes. The oil of P. Khasya, like that of P. longifolia 
from India, appears to be a mixture of terpenes. 


LEMON GRASS OILS FROM INDIA 

An account of the results of examination at the Imperial 
Institute of samples of lemon grass oils from Wahjain, 
Assam, has already been given in Part II. of the^eries 
of articles on “ Aromatic Grass Oils," published in 
this Bulletin (1911, 9 , 336). Four further samples from 
the same source were received at the Imperial Institute 
in September 1911, and were as follows: 

No. I. —" Tyrna lemon grass oil.” A yellow oil with the 
characteristic odour of lemon grass oil. 

No. 2 .—“ Cochin lemon grass oil.” A clear, pale yellow 
oil with a similar odour to No. i. 

No. 3.—" Mariani lemon grass oil.” A clear, deep yellow 
oil similar in odour to No. i. 

No, 4.—“Ceylon lemon grass oil.” A golden-brown oil 
similar to No. i in odour. 

The following table shows the results of examination of 
these oils: 



No. I. 

1 

No. 2. 

No. 3. 

. .. . i 5 °C. 

Specific gravity at Q • 

0-9039 

09035 

08973 

Optical rotation in 100 mm. tube at 

20° C. 

Citral (by sodium bisulphite method), j 

-o"3o' 

— 0° 40' 

— 0° 20' 

per cent . 

72 *2 

81 *5 

oc 

d 


No. 4 - 


0-9109 


73‘7 


Solubility . 


Did not dissolve to a clear solution even in 
10 volumes or more of 70 per cent, alcohol. 
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A small consignment of these oils from Wahjain was 
subsequently sold in London at a uniform price of aA- per 
oz. (February 1912). 

The four oils contained a satisfactory amount of citral, 
but the “Cochin” oil was particularly rich in this con¬ 
stituent, containing 81*5 per cent. Most lemon grass oils 
of commerce contain from 70 to 75 per cent, of citral. 

The “Cochin" oil from India previously examined at 
the Imperial Institute was even richer in citral than the 
present sample, as it contained 84’5 per cent. (loc. cit. p. 337). 
The present results, however, support the recommendation 
previously made that if the “ Cochin ” grass grows well 
and gives a good yield of leaves rich in oil it should be 
cultivated in preference to the other varieties. 

The price realised for the present consignment was 
higher than that obtained for the oil from Wahjain pre¬ 
viously sold in London {2\d. to 3 j</. per oz.). This was due 
to the fact that since the date of the first report, owing to 
diminution of supplies, there was a rise in the price of 
lemon grass oil. In November 1911 oil of normal quality 
was quoted at 3^. per oz., and at the date of the present 
report the price was per oz. (February 22, 1912). 

Owing to the small quantity available, and to the fact 
that the oil was not of uniform quality, the consignment 
sold in London realised a little below the current market 
price. There is no doubt, however, that larger consign¬ 
ments of the “ Cochin" oil offered on the open market 
would realise the best prices, and merchants who were 
consulted on the subject are of opinion that it would be 
well worth while to extend the production of this oil in 
Assam. With a crop so easily raised as lemon grass, 
however, any rise in price such as that referred to is 
liable to result immediately in over-production. The 
question as to whether the production of the oil on a 
larger scale can safely be undertaken in Assam is one 
for local decision, since it depends entirely on the local 
cost of production. It should be noted that in spite of 
the fact that the oil is now used mostly for the extrac¬ 
tion of citral, there is still a certain amount of prejudice 
against oil that is not completely soluble in 70 per cent, 
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alcohol. The “Cochin” oil should satisfy this require¬ 
ment, and the “ insolubility ” of the present sample is 
possibly due to admixture of other varieties of grass in 
the “ Cochin " grass distilled. This should be avoided if 
possible in future, as there is a wider market for 
“ soluble ” than for “ insoluble ” oil. 


FRUITS AND OIL OF BALANITES SP. FROM 
PORTUGUESE EAST AFRICA 

Statements have been made recently that a species of 
Balanites has been discovered growing plentifully in the 
Lebombo Mountains and on the banks of the Umbeluzi 
River in Portuguese East Africa, which produces large 
quantities of fruit, containing kernels rich in oil of high 
quality and suitable for use as an edible oil. 

The fruits of Balanites cegyptiaca from Uganda, Northern 
Nigeria and the Anglo-Egyptian Sudan have already been 
examined at the Imperial Institute (this Bulletin, 1908, 6, 
364), and shown to be incapable, under existing conditions, 
of systematic exploitation for oil, owing to the difficulty, 
first, of removing the external sugary pulp, and then of ex¬ 
tracting the kernel from the thick fibrous shell which occurs 
under the pulp. 

In view of these facts it seemed unlikely that the 
fruits of this new species from Portuguese East Africa 
could be of economic value for export, and this opinion 
has been confirmed by the examination of specimens of 
the fruit and oil forwarded to the Imperial Institute by 
H.M. Consul at Lourengo Marques in October 1911. 

The fruit consisted of an outer sugary pulp enclosing 
a nut with a very hard, tough, fibrous shell; the kernel 
of the nut was cream-coloured, oily, and about i in. long 
and i in. in diameter. 

The fruits were identified at Kew as belonging to an 
undescribed species of Balanites, allied to B. cegyptiaca^ 
Delile. They resembled the fruits of B. cegyptiaca, pre¬ 
viously examined at the Imperial Institute, but were larger. 
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The sample was too small to enable the percentage 
of oil in the kernels to be determined. 

The specimen of oil was clear, yellow, and liquid, 
possessing no marked smell or taste. The constants of 
the oil are given in the following table, compared with 
the corresponding figures for the oil of B. cegyptiaca pre¬ 
viously examined at the Imperial Institute {loc. cit.): 


Oil from kernels of 
B. cegyptiaca. 


I5®c. 

Specific gravity at * 

Present 

sample. 

From 

Nigeria. 

From the 
Sudan. 

0916 

0-919 

00 

b 

Saponification value . 

• 198-5 

196-7 

194-2 

Iodine value, per cent. 

100 

92-5 

982 


This oil of Balanites sp. from Portuguese E^st Africa 
resembles that of B. cegyptiaca in appearance and general 
character, and if produced on a commercial scale it would 
probably realise about the current price of refined cotton¬ 
seed oil. The difficulty and expense of removing the 
sugary pulp from the fruit, cracking the shells, and 
removing the kernels would prevent the exploitation of 
the product on a large scale. 

Since this report was forwarded to H.M. Consul at 
Lourencpo Marques, experiments with the fruits have also 
been made in Germany, and the results confirm those 
recorded above. 

"KATIAU” SEEDS AND FAT FROM BRITISH 
NORTH BORNEO 

Within recent years considerable quantities of oil-seeds 
have been exported from Sarawak under the name of 
“ Illip6 ” seeds. These are derived from species of 
Shorea and Isoptera, belonging to the Dipterocarpaceae, 
and must therefore be distinguished from the “Illipe” 
seeds of India, which are derived from Bassia spp. (see 
this Bulletin, 1911, 9 , 228). A true Bassia, known as 
“ katiau,” “ katio,” or “ kachiau,” however, does occur in 
Borneo, the fruits of which are much sought after by the 
natives, who use the fat contained in the seeds for cooking 
and other food purposes. 
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Samples of “katiau” seeds, and of fat prepared fron 
them, were received from British North Borneo ir 
September 1909, and the results of their examination are 
given below. 

Herbarium specimens of the “ katiau ” plant, subse¬ 
quently forwarded to the Imperial Institute, have been 
identified at Kew as a form of Bassia Moiileyana, C. B. 
Clarke (Sapotaceae). For an account of the examina¬ 
tion at the Imperial Institute of the kernels and fats of 
B. latifolia, B. longijolia, and B. butyracca, reference should 
be made to the article in this Bulletin already mentioned. 

“ Katiau " Sccnfe.—The sample consisted of brown, shiny 
seeds, measuring about | in. by § in., and resembling other 
small Bassia seeds in general appearance. The shells 
were thin and easily broken ; the kernels were brownish, 
and in many cases covered with a black fungus. The 
seeds consisted of kernel, 68 per cent.; shell, 32 per cent. 
The average weight of a single seed was o'34 gram. 

The kernels yielded 5r3 per cent, of pale greenish- 
yellow solid fat, of soft consistence, equivalent to a yield 
of about 35 per cent, from the whole seed. 

“ Katiau ’’ Fat. —This consisted of a yellow, pasty fat, 
having a strong smell of benzaldehyde (oil of almonds). 
It was at first considered possible that the presence of 
benzaldehyde in this oil might have been caused by the 
action of an enzyme on a glucoside existing in the seed. 
If such were the case, however, the aldehyde would prob¬ 
ably have been accompanied by prussic acid; whereas, 
although benzaldehyde was proved to be present in the 
oil, no prussic acid could be found. Moreover, no prussic 
acid or benzaldehyde could be detected in the “ katiau ’’ 
seeds themselves. In view of these facts it seems certain 
that a small quantity of benzaldehyde has been added 
to the oil for the purpose of scenting or flavouring it. 
In this connection it is interesting to note that a sample 
of native-prepared “ katiau ” fat, examined by C. J. Brooks 
{Analyst, 1909, 34 , 207), also had a pleasant odour of 
almonds. 

The fat extracted from the seeds at the Imperial Insti¬ 
tute and that sent from Borneo were examined with the 
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following results, which agree fairly closely with those 
obtained by C. J. Brooks for the sample of native-prepared 
fat referred to above ; 



Fat extracted from 

Fat sent 


seeds at the 

from 

Specific gravity at 

15*5 C. 

Imperial Institute. 

Borneo. 

0855 

0*864 

Acid value' . . . 

77-9 

2*3 

Saponification value * 

IQI'O 

191-5 

Iodine value, fer cent. 

65*0 

650 

Titer test. 

36*4“ C. 

363“ c. 

Hehner value, per cent, , 

— 

96 0 

Reichert-Meissl value 

0-8 

0*6 


* Milligiams of potassium hydroxide per gram of fat. 


The high acid value of the fat extracted at the Imperial 
Institute is due to the fact that the seeds were old, and 
had become somewhat mouldy, with the result that the 
fat had decomposed to some extent. The specimen pre¬ 
pared in Borneo was doubtless obtained from fresh 
seeds. 

This fat extracted at the Imperial Institute was found 
to consist principally of the glycerides of oleic and stearic 
acids, and probably also of palmitic acid. These glycerides 
appear to be present approximately in the proportions of 
olein, 75 per cent.; stearin (and probably palmitin), 25 
per cent. 

The fat closely resembles that of B. latifolia, but is 
somewhat softer. The kernels contain about the same 
proportion of fat as Indian “ mowra ” kernels, and would 
probably realise approximately the same price as the 
latter. This price was about per ton in the United 
Kingdom in May 1911. 

“ Katiau ” fat would find application in the manufacture 
of soap and candles, and possibly in the preparation of 
edible fats. 


CEARA RUBBER 

Several specimens of Ceara rubber {Manihot Glaziovii) 
from the Sudan, Northern Rhodesia, and Portuguese East 
Africa have been examined recently at the Imperial Insti¬ 
tute, and the results obtained are given in the following 
account. 
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Sudan 

A small consignment of Ceara rubber from the Govern¬ 
ment Farm at Kugulu in the Lado District was forwarded 
for examination and subsequent sale. It consisted of light 
brown sheet rubber, which was clean and well prepared. 
The rubber exhibited good elasticity and tenacity. 

The results of the chemical examination are given in 



Rubber as 

Composition of 


received. 

dry rubber. 


Per cent. 

Per cent. 

Moisture . 

‘ 17 

— 

Caoutchouc 

. 827 

84*2 

Resin 

. . 6-4 

6-5 

Protein 

. . 7*8 

7*9 

Ash . 

. 1*4 

1*4 


The rubber was sold in London at 45. gd. per lb., with 
fine hard Para at 4s. %d. per lb., and plantation Para biscuits 
and sheet at 5s. id. to 55. 6 d. per lb. 

This Ceara rubber was excellently prepared, ajjd arrived 
in England in very good condition. The price obtained 
for the consignment must be considered very satisfactory, 
as small lots never realise the full value of the rubber. 
There is no doubt that rubber of similar character, if 
offered in commercial quantities, would sell readily at 
prices approximating to those of fine plantation Para 
sheet. 

Northern Rhodesia 

A small specimen of Ceara rubber obtained from 3^- 
year-old trees at Freehills, Fort Jameson, was submitted 
for examination. It consisted of a single biscuit of light 
brown rubber, clean and well prepared, but presenting 
a pitted appearance on one surface. The rubber exhibited 
good physical properties. 

The chemical examination gave the following results: 



Rubber as 

Composition of 


received. 

dry rubber. 


Per cent. 

Per cent. 

Moisture . 

• 4’3 

_ 

Caoutchouc 

• 717 

75-0 

Resin 

. 67 

70 

Protein 

. 14*6 

15-2 

Ash . 

. 27 

3-8 
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The sample was rather small for trustworthy valuation, 
but consignments of similar character would probably 
realise from 4s. to 4s. 2,d. per lb. in London, with fine hard 
Para at 5s. •^d. per lb. 

The results of the analysis show that this Ceara rubber 
contained high percentages of protein and ash, and that 
the amount of resin was also higher than is desirable. 
The rubber was, however, of promising quality. 

Portuguese East Africa 

Two specimens of Ceara rubber prepared (i) in biscuits 
and (2) in scrap sheet by the Lewa method were received 
for examination. 

(i) Ceara biscuit rubber.—Small biscuits of pale brown 
rubber, clean and well prepared, but slightly mouldy on 
the surface. The rubber exhibited good elasticity and 
tenacity. 

The analysis gave the following results ; 


Ptr cent. 


Loss on washing. 

. 2'4 

Composition of washed dry rubber : 


Caoutchouc ..... 

. 851 

Resin ..... 

. 6-4 

Protein. 

. 7*4 

Ash. 

ri 


The rubber was valued at about 4s. 6 d. per lb. in London 
with fine hard Para at 4s. 4^d. per lb. and fair average 
quality plantation Para biscuits at 4s. io|</. to 45. ii^d. 
per lb. 

The rubber contained rather large amounts of protein 
and ash, and the percentage of caoutchouc was corre¬ 
spondingly reduced. It was, however, of good quality, 
and consignments of similar character would be readily 
saleable. 

(2) Ceara rubber made by Lewa method and then 
passed between rollers.—Sheets of pressed scrap rubber, 
dark brown, mouldy on the surface, and containing a little 
impurity in the form of fragments of bark. The strength 
of the rubber was satisfactory. 
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The results of the chemical examination were as 
follows: 

Per cent. 


Loss on washing. 

. 70 

Composition of washed dry rubber : 


Caoutchouc. 

. 852 

Resin. 

4*6 

Protein. 

. 6*6 

Ash. 

. 3*6 


The rubber was valued at about 35. 6 d. per lb. in London, 
with fine hard Para at 4s. 4^0?. per lb. 

This specimen contained less resin and protein than 
the biscuits, but more ash, with the result that the per¬ 
centage of caoutchouc was practically the same in each 
case. The amount of ash furnished by this specimen was 
excessive. 

LANDOLPHIA KIRKII RUBBER FROM NATAL 

Two samples of Landolphia Kirkii rubber from»«,Natal, 
one prepared in balls by the natives, and the other ex¬ 
tracted from the bark by means of a Guiguet machine, have 
been received at the Imperial Institute, and the results of 
their examination are given in the following account. 

(i) Landolphia ball rubber as prepared by natives. 

The specimen consisted of half a large ball of rubber, 
about 5 in. in diameter, light coloured externally, but 
varying internally from pinkish to dark brown; the dark- 
coloured portion appeared to be slightly heated. The 
rubber was rather moist, and contained a considerable 
amount of impurity in the form of fragments of bark and 
sand; it exhibited very fair elasticity and tenacity. 

The results of the chemical examination were as 
follows: 

Per cent. 


Loss on washing. 

• 274 

Composition of dry washed rubber: 


Caoutchouc ..... 

• 877 

Resin. 

8-0 

Protein. 

. VI 

Ash. 

• 3-2 


The rubber was valued at 3s. ^d. to 3s. 6 d. per lb. in 
London, with fine hard Para at 45. 4^0^. per lb. 
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The large loss on washing and drying was due to the 
moist condition of the rubber, and to the presence of a 
considerable amount of vegetable and mineral impurity. 
Care should be taken during collection to exclude these 
impurities as far as possible. 

The dry washed rubber was of satisfactory composition. 
The large percentage of ash (3 2 per cent.) was probably 
due to the presence of very fine particles of sand which 
had not been removed in the washing process. 

(2) Landolphia rubber worms as prepared by the 
Guiguet machine. 

The specimen consisted of a mass of rubber formed by 
the aggregation of thin rounded shreds (worms). The 
rubber was well prepared, being dry and containing only 
a very little vegetable impurity; it exhibited good elasticity 
and tenacity. 

The chemical examination gave the following results: 


P§r cent. 


Loss on washing. 

20 

Composition of dry washed rubber; 


Caoutchouc. 

. 88*1 

Resin. 

10*2 

Protein. 

10 

Ash. 

. 07 


The rubber was valued at about 3s. 9^. to 3s. \od. per lb. 
in London, with fine hard Para at 4s. 4^0?. per lb. 

The analysis showed that this rubber was of satisfactory 
composition. The small loss on washing (2 per cent.) 
proved that the rubber had been well cleaned, and the 
dry washed rubber contained 88 per cent, of caoutchouc. 
The percentage of resin was a little higher than in the 
ball rubber collected by natives, but the amount present 
was not excessive. 

The rubber was of good quality, and consignments of 
similar character would be readily saleable. 


PARA RUBBER FROM DOMINICA 
A SMALL specimen of Para rubber {Hevea brasiliensis), 
prepared from trees growing in the Botanic Gardens, 
Dominica, has recently been examined at the Imperial 
36 
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Institute. It consisted of small biscuits of light brown 
rubber, up to 5 in. in diameter and i in. thick. The rubber 
was clean and well prepared, and its physical properties 
were satisfactory. 

The chemical examination gave the following results : 


Ptr ant. 


Loss on washing. 

. 0*8 

Composition of dry washed rubber : 


Caoutchouc. 

• 93’9 

Resin. 

. 2*9 

Protein. 

. 2-8 

Ash. 

. 0-4 


The rubber was valued at about 45. xod. per lb. in 
London, with fine hard Para at 45. 4^0?. per lb., and fair 
average quality plantation Para biscuits at 45. lojrf. to 
4s. per lb. 

The results of the analysis showed that this Para rubber 
from Dominica was of very good quality, as it contained 
94 per cent, of caoutchouc in the dry material, and only 
small amounts of resin and protein. It was slightly 
superior in composition to a previous specimen of Para 
rubber from Dominica shown at the Rubber Exhibition 
held in London in 1908, and subsequently examined at 
the Imperial Institute (see this Bulletin, 1910, 8, 127). 

It is evident from the results of these investigations 
that the Para trees in Dominica will furnish rubber of 
excellent quality, which will realise good prices in the 
market. 


COCOA FROM THE GOLD COAST 

In a previous issue of this Bulletin (1912, 10, 240), an 
account was given of some experiments carried out by the 
Department of Agriculture, Gold Coast, with a view to the 
improvement of the cocoa produced in the colony, together 
with the results of examination at the Imperial Institute of 
samples of cocoa obtained in the course of the experiments. 
Since that article was published further samples of Gold 
Coast cocoa have been examined at the Imperial Institute, 
with the results given below. 

The samples consisted of one fermented and two unfer- 
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mented samples of “ Amelonado ” cocoa, and one sample of 
supposed “ Cundeamor ” cocoa. They were examined 
especially with a view to ascertaining the relative commercial 
values of fermented and unfermented cocoa, as doubt has 
been expressed in the Gold Coast as to whether the slight 
increase in price obtained in Europe for well-fermented 
Gold Coast cocoa sufficiently compensates for the trouble 
expended and the loss of weight incurred during the 
process of fermentation. 

With regard to the supposed Cundeamor cocoa the 
Director of Agriculture, Gold Coast, states that one of a 
number of seedlings sent from Kew in 1901 as “ Pentagona” 
cocoa came into bearing earlier than the rest, and it was 
found to yield quite distinct pods and beans. The pods 
were large, yellow in colour, some of them blunt and others 
with sharp pointed ends, wrinkled and closely resembling 
those of the Cundeamor type of Ceylon, but quite distinct 
from those of Pentagona, which have five prominent ridges. 
The beans were large, and of better quality than those of 
the Amelonado variety, which is usually cultivated in the 
Gold Coast. The examination of herbarium material at 
Kew tends to support the view that this cocoa is a variety 
(or hybrid) of the Cundeamor type. Young trees raised 
from seeds yielded by the original plant have proved to be 
more prolific than the parent. 

Description of Samples 

No. I. —“Amelonado cocoa, ordinary well fermented.” 
This consisted of medium-sized, unwashed cocoa beans, in 
good condition. The beans were fairly well fermented, 
only a few showing a slight purple tinge internally. The 
flavour was nuld. 

No. 2 .—“ Amelonado cocoa, unfermented, the produce of 
large pods.” Somewhat small beans, in good clean con¬ 
dition, of uniform bright red-brown colour externally and 
slate-coloured within. The flavour was mild. 

No. 3.—“Amelonado cocoa, unfermented, the produce of 
small pods.” Small and rather shrivelled beans, in good 
clean condition, dull to red-brown externally and dark 
slate-coloured within. The flavour of the sample was mild. 
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No. 4.—“ Cundeamor.” These beans were large and 
plump, in good clean condition, of uniform light red-brown 
colour externally, and either purplish-brown or chocolate- 
brown internally. The flavour was pleasant but rather 
bitter. 

Results of Examination 


The size, weight, etc., of the unhusked beans as received, 
were as follows ; 


Relative size, i.e, number of beans required 
to fill a measure 6*5 cm. in diameter 

No. 1. 

No. 2. 

No. 3. 

No. 4. 

and 9 cm. deep. 

110 

135 

200 

90 

Average weight of a single bean in grams . 


rii 

0-91 

1-66 

Percentage of husk in beans 

11-37 

687 

10*36 

902 


The beans, after removal of the husks, were analysed 
with the following results : 



No. I. 

No. 2. 

No. 3. 

No. 4. 


Fgr cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture 

. 4*74 

460 

5-09 

5*03 

Fat . . . 

• 47*97 

49 * 9 * 

47-34 

47-29 

Theobromine 

210 

1-85 

1-85 

2*44 


The above figures indicate that the samples were all 
quite satisfactory in chemical composition. The percentages 
of moisture and fat were approximately normal for cocoa, 
but the proportion of theobromine was somewhat high, 
especially in samples i and 4, the usual average for cocoa 
being about 15 per cent. 

In size, weight, general appearance and " break ” the 
so-called "Cundeamor” variety. No. 4, was noticeably 
superior to the other three samples. 

Commercial Valuation 

The samples were submitted for valuation to English 
and German brokers and manufacturing firms, who reported 
as follows; 

(i) A German firm of brokers assigned the following 
values to the samples on the Hamburg market (April 15, 
1912). 


No. I. 

49 marks per 30 kilos. 

No. 2 . 

4^ 50 .. 

No. 3 . 

45 i SO » 

No. 4 . 

5«-52 M 50 
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The firm added that if samples 2 and 3 had been properly 
fermented they would have been worth ij to 2 marks more 
per 50 kilos. 

(2) A firm of brokers in Liverpool described and valued 
the samples as follows (September 20, 1912); 

Description. 'qr.,. 

1. Greyish, good size beans, well fermented, sound . 58^. 

2. Bright, fair size beans, unfermented, sound . 545. 

3. Brightish, very small beans, unfermented, sound 535. 

4. Bright, very large beans, well fermented, sound . 6^. 

The firm added that they had never seen a finer sample 
of cocoa from the Gold Coast than No. 4, i.e. the supposed 
Cundeamor variety. 

(3) A second firm of Liverpool brokers described and 
valued the samples as under (September 21, 1912). 


Sample. Description. Value per cwt. 

1. Good, fermented, large beans .... 57^. 

2. Good, slaty, large beans. 541. 

3. Good, slaty, small beans. 

4. Similar to No. i, but slightly larger, light skins $ 7 s. 


(4) A German firm of manufacturers valued three of the 
samples at the following prices in Hamburg (June lo, 1912); 

No. I . , . 52 to 52^ marks per 50 kilos. 

Nos, 2 and 4 . . 50 to 51^ „ 50 ,, 

The firm considered that sample No. 3 would only find 
buyers at a considerably lower price. 

This firm mentioned that the quality of Gold Coast 
cocoa had considerably improved in the last two years, 
since exporters had adopted the practice of fermenting the 
beans, and they added that the fermented product realises 
from I to 2j marks more per 50 kilos, than the unfermented 
cocoa. 

(5) An English firm of manufacturers reported on the 
samples as follows: 

No. I.— “ This is not a satisfactory cocoa. The appear¬ 
ance is against it, and the scent of the nib when roasted is 
very unsatisfactory, so much so that we should not buy a 
parcel of this description. 
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Nos. 2 and 3.—" These were both very low quality 
cocoas, of a description altogether below anything that we 
should buy. 

No. 4.—" This is superior to the ordinary West African 
cocoa, and roasts up well. With the bulk of the beans of 
the sizes represented in the sample we should value them 
at about 3s. per cwt. above the price of ordinary fine 
fermented British West African cocoa." 

(6) A second English manufacturing firm stated that 
samples 2 and 3 would be worth a little more than “ fair 
average-quality Accra cocoa,” and that samples i and 4 
would fetch rather more than “ fair fermented Accra 
cocoa.” 

The value of cocoa varied considerably on the different 
dates when the present samples were valued, and for com¬ 
parison the prices of some of the chief kinds in London, 
Liverpool, and Hamburg, on approximately the same dates, 
are given below : 


London; 



April 24. 

June 19. 

September zi. 


Per cwt. 

Per cwt. 

Per cwt. 

Gold Coast 

. 44 .r.~ 5 o^. 

44 J.- 54 .y. 

45 J.- 57 f. 6rf. 

San Thom6 and Kamerun 50^.-545. 

55J.-60J. 

58^.-62^. 

Grenada , 

. 50^-5 5 ^- 

6d. 54J.-61J. 

59J.-65J. 

Dominica and St. Lucia . 5 oj'.-55j. 

53 J.- 57 J. 

565.-645. 

Ceylon, Plantation . 64s.-^s, 

69^-90.?. 

705.-905. 

„ Native 

• 43 ^- 67 ^- 

45 >y- 7 i^. 

455.-765. 

Liverpool; 

April 16. 

June 18. 

October 1. 


Per cwt. 

Per cwt. 

Per cwt. 

Gold Coast 

. 44 «y.- 49 ^. 

51J.-53J. (>d. 53J. 6</.-56r. 

Hamburg : 

April I. 

June 17. 

September 16. 


Per 50 kilos. 

Per 50 kilos. 

Per 50 kilos. 

Kamerun 

51 marks 

58 marks 

57 marks 

Accra 

46 m.-48 m. 

53 m.- 55 m. 

55 m.-56 m. 

San Thom^ , 

45 ' 5 om.- 50 ’ 5 om. 

52 m.-57 m. 

52*50 m.-56 m. 

Trinidad 

56m.-57 m. 

69 m.-7o m. 

71 m.~72m. 

Ecuador 

5r5om.-56 m. 

56 m.-6i m. 

58*50 m.~63 m. 

The foregoing reports and valuations indicate that un- 


fermented cocoa, if otherwise in good condition, can be 
sold, both in the United Kingdom and on the Continent, 
but they also show clearly that manufacturers in this 
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country and on the Continent buy fermented cocoa in 
preference to unfermented cocoa. 

It would be unwise, therefore, to relax in any way the 
successful efforts that are being made to improve the 
quality of the cocoa now produced in the Gold Coast. It 
should be noted that the German firm of manufacturers 
consulted in this instance stated that Gold Coast cocoa has 
improved considerably in the last two years. It is clear 
from the foregoing table that Gold Coast cocoa now fetches 
very satisfactory prices in comparison with other native- 
prepared cocoas. It is important to bear in mind that the 
Gold Coast cocoa industry is in the hands of small native 
farmers, who cannot command the resources available on 
large cocoa estates managed by Europeans. 

The brokers and manufacturers consulted, generally 
confirmed the conclusion that the supposed Cundeamor 
cocoa represents a particularly promising variety, which 
should repay extended cultivation. If this cocoa is grown 
on a large scale an attempt should be made to market it 
separately from the ordinary Gold Coast variety, as it 
would probably always fetch rather better prices if well 
prepared ; it would probably also be blended differently in 
manufacture, so that manufacturers would prefer to receive 
it separately. 


WHEAT FROM THE EAST AFRICA 
PROTECTORATE 

The wheat which is the subject of this report was 
forwarded to the Imperial Institute from Nairobi in 
November ion. It was stated to have been grown at 
the Kabete Experimental Farm, and to represent the 
third crop from a purified and selected sample of North 
Russian wheat originally supplied to the East Africa 
Protectorate by the Imperial Institute for trial cultivation. 

The sample consisted of clean, undamaged wheat, 
free from any admixture of foreign grain. The follow¬ 
ing table shows how the grain compared in physical 
characters with;the selected North Russian whC9t from 
which it wa§ derived; 
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Size. 
Colour 
Appearance 
Fracture . 
Flour 


Original wheat forwarded to 
the East Africa Protectorate. 

. Small to medium. 

. Pale brown. 

. Opaque to translucent. 

. Starchy to translucent. 

. Fairly good white. 


Present sample grown 
at Kabete. 

Medium. 

Slightly dark brown. 

Translucent. 

Translucent. 

A slightly better white. 


The two wheats were analysed with the following 
results; 

Original wheat. Present sample. 


Moisture, per cent. . 

998 

10*45 

Gluten „ 

102 

11*5 

Gliadin „ 

488 

5*66 


The sample was submitted to the firm of merchants 
who furnished the original North Russian wheat which 
was forwarded to the East Africa Protectorate and sown 
at Kabete. The firm reported that the wheat was free 
from smut and weevil, had a thin skin, and gave a good 
yield of flour; the sample was too small for grinding and 
baking tests, but from its appearance they consideredNits 
present value to be 40s. to 415. per 480 lb. c.i.f. United 
Kingdom ports (June 1912). They added that if wheat 
similar in quality to the sample can be grown in com¬ 
mercial quantities it is quite certain that it would command 
a very good price in the United Kingdom. 

Though the increase in the amount of gliadin is an 
undesirable feature, this increase is less than that of the 
total gluten, and on the whole this wheat has improved 
slightly under East African conditions. If, as appears 
likely from the report on the third year’s harvest, it proves 
to be only slightly attacked by rust, this wheat should be 
useful for extended cultivation in the East Africa Pro¬ 
tectorate if it gives good yields there. 


TAPIOCA (CASSAVA) FLOUR AND STARCH 

The roots of the cassava plant are the source of the 
various kinds of tapioca which come into commerce, 
chiefly from Malaysia. These roots form a popular native 
foodstuff in many parts of the tropics, and are con¬ 
sequently grown on a large scale. As already stated 
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in this Bulletin (i903» 1 * 38)1 they contain a large 
quantity of starch, and apart from their use on a very 
extensive scale for the preparation of the starchy food¬ 
stuff tapioca, they have been used in the United States 
and elsewhere as a source of starch for manufacturing 
purposes. A sample of such “ cassava starch ” from Fiji 
has already been described in this Bulletin (1909, 7 , 271), 
and further samples from Sierra Leone, Gold Coast, and 
Natal are now dealt with, in addition to a product known 
as “garri" from Southern Nigeria, which consists of dry, 
grated, peeled cassava roots. A product somewhat similar 
to “ garri ’’ has also been received from Mauritius and 
examined at the Imperial Institute (this Bulletin, 
1910, 8 , 7). 


Cassava Starch from Sierra Leone 

This sample of native-prepared starch was white, free 
from dirt and foreign matter, possessed a faint, pleasant 
aroma, and was devoid of any definite taste. 

It was submitted to a firm of brokers, who stated that 
it represented a medium quality of starch of the nominal 
value of ;^i2 per ton, ex warehouse here, the prices of 
cassava starch ranging from £() to £14 per ton according 
to quality (October 1908). 

Cassava Starch from the Gold Coast 

This sample was of good, white colour and entirely free 
from dirt and other extraneous matter. The material was 
rather damp when received. 

It was analysed with the following results : 

Per cent. 

Moisture.21*68 

Ash.006 

Starch.77*68 

The cassava starch was submitted to commercial 

experts, who reported on it as follows; 

One firm stated that as regards appearance and purity 
this sample was one of the best they had seen, and they 
valued it at about £14 to ;£'is per ton, ex wharf, Liverpool. 

36* 
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They added, however, that the demand for the product is 
not large, and that although it is suitable for use in certain 
textile industries, textile manufacturers will not readily 
change from the use of maize and rice starches. 

Another firm considered that it should be possible to 
sell a large quantity of the product in the United Kingdom 
if it could compete with tapioca flour selling at £\2 to £15 
per ton (August 1912). 

Cassava Starch from Natal 

The sample consisted of small granular pieces, with 
some powder. The starch was white, free from visible 
impurity, and apparently well prepared. It had, however, 
a slightly sour odour and taste, due possibly to fermen¬ 
tation during drying, which would lower its commercial 
value. 

The starch was analysed with the following results: 

Ptr cint. 

Ash.009 

Moisture.13*84 

Starch.8607 

These figures show that the sample was of satisfactory 
composition. 

In connection with an enquiry carried out in 1909 at the 
Imperial Institute regarding cassava starch from Fiji (this 
Bulletin, 1909, 7 , 271), specimens were submitted to experts 
in various branches of industry, to determine its value as 
a substitute for the better-known starches in common use. 

It was found to be unsuitable for laundry purposes, but 
quite suitable for glucose manufacture. For the latter 
purpose it would have to compete with low-grade sago 
and tapioca flours, and with maize, and would be worth 
not more than £S per ton in England. Experts stated 
that cassava starch would not be a good substitute for 
potato starch as a size for cotton yarn, but that it could 
probably be used in place of sago. A firm of brokers 
stated that there was at one time a good demand for 
cassava starch in Manchester and Liverpool at ;^I4 to 
£1$ per ton for general manufacturing purposes, and they 
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were of opinion that well-prepared cassava starch would 
fetch about that price if placed on the market. 

This Natal product, if dried rapidly to avoid the slight 
sourness which characterised this sample, would fetch the 
best prices obtainable for cassava starch. 

“ Garri ” (Dried and Grated Cassava) from Southern 

Nigeria 

This sample consisted of small irregular granules of 
hard,yellowish,starchy material, showing a semi-translucent 
fracture. The product was free from any characteristic 
odour, but possessed a slightly sour taste. 

It was analysed with the following results, compared 
with the sample of cassava meal from Mauritius already 


mentioned (p. 563). 

Moisture . 


Present 
sample. 
Pir cent 

. n *4 

Cassava meal 
from Mauritius. 
Per cent. 

1425 

Crude proteins 


21 

1-65 

Fat . 

« 

. ri 

012 

Starch, etc. 


. 82-1 

76-62 

Fibre 


. 1-8 

6-32 

Ash . 


1*6 

ro4 


Commercial experts stated that for food purposes the 
material would be difficult to sell in the United Kingdom 
in its present form, and they suggested that it would be 
preferable to prepare cassava flour or tapioca from the 
roots, as is done in the East Indies. They valued the 
dried and grated cassava at 6s. to 6s. 6 d. per cwt. for 
manufacturing purposes. 

Manufacturers using starch for the preparation of 
glucose to be used in brewing stated that this granulated 
cassava might be worth 7s. 6 d. per ton for their purpose, 
but that it would be difficult to sell at that price in compe¬ 
tition with East Indian sago flour. The latter is obtainable 
at 7s. 6 d. to los. per ton, and, though slightly poorer 
in starch than this cassava product, it presents several 
advantages from the glucose manufacturer’s point of view 
(September 1909). 
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BERMUDA ARROWROOT 

Genuine arrowroot consists of the starch prepared from 
the rhizomes of Maranta arundinacea, Linn. The name 
“ arrowroot ” has, however, also been wrongly applied to 
starches obtained from other sources; thus, “ Tahiti 
arrowroot ” consists of the starch obtained from the roots 
of Tacca pinnatijida, Forst. “Brazilian arrowroot” is 
cassava starch, and there are various cases on record in 
which other cheap starches have been sold as arrowroot. 
These cheap starches can, however, in most cases be 
readily distinguished from genuine arrowroot by micro¬ 
scopical examination, since their granules generally show 
marked differences in size, form, and appearance from 
those characteristic of the granules of true arrowroot 
starch. 

Among the genuine arrowroots made in various parts 
of the world, there are distinct but subtle differences, 
which are reflected in the very different prices obtained 
for these products, as shown later in this report. The 
arrowroot made in Bermuda has long enjoyed a special 
reputation, and has fetched the highest price. recent 
years there has been some reason to believe that more 
“ Bermuda arrowroot” was being sold in this country than 
was actually produced in Bermuda. In view of this the 
Government of Bermuda took steps to ascertain whether 
the product sold in London as Bermuda arrowroot was 
invariably the material produced in Bermuda. For this 
purpose it was necessary to devise some simple test by 
which Bermuda arrowroot could be distinguished from 
the other genuine but less valuable arrowroots of com¬ 
merce. For this purpose three samples of arrowroot 
were forwarded to the Imperial Institute. One sample 
represented arrowroot received from the Colonial Secretary 
in Bermuda as “ first-class Bermuda arrowroot starch," 
whilst the others consisted of so-called “ Bermuda ” arrow- 
root purchased in London. They were labelled as follows : 

(i) “ Bermuda arrowroot sent by Colonial Secretary of 
Bermuda.” 
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(2) “ Bermuda arrowroot as obtained from merchants in 
London.” 

(3) " Bermuda arrowroot as sold by a retail house in 
London.” 

Results of Examination 

The three samples could not be distinguished from one 
another by means of the microscope; they all exhibited 
the usual characters of genuine arrowroot. 

A chemical analysis was made of the samples under 
report, and of specimens of Bermuda, St. Vincent, and 
Natal arrowroots from the collections of the Imperial 
Institute. It was found that all the arrowroots were prac¬ 
tically identical in composition, and consisted of almost 
pure starch. 

Bermuda, St. Vincent, and Natal arrowroots, which 
are all derived from the same plant, cannot be differ¬ 
entiated by their microscopical appearance, and as there 
was no method known for distinguishing between them, 
many experiments were carried out with a view to 
finding a satisfactory test. As a result of this investigation 
a simple and rapid method was eventually discovered, 
which, when applied to authentic specimens of these 
arrowroots from the collections of the Imperial Institute, 
enabled them to be readily distinguished. 

The test is carried out in the following manner. About 
o’5 gram of the arrowroot is added, in a state of powder, to 
about 20 cc. of water in a test-tube, and shaken thoroughly 
in order to ensure its even distribution. The contents of 
the test-tube are then poured into a small beaker containing 
about 50 cc. of 2 per cent, potassium hydroxide solution. 
The mixture is thoroughly stirred, and then set aside for 
five or ten minutes. The three varieties of arrowroot, viz. 
Bermuda, St. Vincent, and Natal, show entirely diffe»-ent 
behaviour under these conditions. 

In the case of Bermuda arrowroot, the starch is gelatin¬ 
ised, a nearly clear, faintly blue liquid is produced, and 
there is no deposit. 

The St. Vincent arrowroot is not gelatinised, but a 
white deposit of swollen granules is produced. 
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The Natal arrowroot is partly gelatinised, and gradually 
settles to the bottom of the beaker as a semi-transparent, 
gelatinous mass, leaving a clear, watery liquid above it. 
The test was applied to the three samples of arrowroot 
received, and to six samples which were specially pur¬ 
chased by the Imperial Institute from wholesale houses 
in London. The results are stated below: 


Sample of Arrowroot. 

Received from the Board of Trade: 

Price 
per lb. 

Result of test corresponds 
with that given by the 
specimen from the Col¬ 
lections of the Imperial 
Institute from: 

No. I. 

“ First-class Bermuda arrowroot 




starch,” received from Colonial 
Secretary, Bermuda 


Bermuda. 

No. 2. 

“ Bermuda ” arrowroot pur¬ 




chased in London . 

— 

Bermuda. 

No. 3. 

“ Bermuda ” arrowroot pur¬ 
chased in London . 


St. Vincent. 

Purchased 

in London by the Imperial 



Institute : 



No. 4. 

‘ Bermuda ‘ Opt.^” . 

4s. 0(/. 

Bermuda. 

No. 5. 

Bermuda ‘ E ’ ” 

i^. id. 

St. Vincent. 

No. 6, 

‘ Bermuda ‘ kind ' ” . 

IS. 6d. 

St. Vincent. 

No. 7. 

‘ St. Vincent ” . 

gd. 

St. Vincent. 

No. 8. 

‘ St. Vincent ‘ W.I. ’ ” 

Sd. 

St Vincent. 

No. 9. 

‘ Natal ”. 

IS. 2,d. 

Natal. 


Conclusions 

This table shows that of the five samples of so-called 
" Bermuda ” arrowroot purchased in London, only two 
(Nos. 2 and 4) responded to the test which was 
characteristic both of the genuine specimen of Bermuda 
arrowroot from the collections of the Imperial Institute 
and of that (No. i) sent from Bermuda by the Colonial 
Secretary. It is understood that there is only one grade 
of arrowroot produced in Bermuda for export, and that 
this is represented by the specimen received from the 
Colonial Secretary and by that from the Imperial 
Institute Collections ; whence it would appear that Nos, 3, 
5, and 6, purchased in London, do not consist of genuine 
Bermuda arrowroot. The differences shown by the test 
probably depend on differences in the mode of prepara- 
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tion of the arrowroot in the countries of origin. Further 
experience is therefore necessary in order to determine 
whether the test is of permanent value. 


ARROWROOT FROM THE GOLD COAST 

The arrowroot which is the subject of this report was 
received at the Imperial Institute in December 1911. 

The sample weighed 5^ lb., and consisted of genuine 
arrowroot starch of good colour, entirely free from dirt 
and other foreign matter, but in a somewhat damp 
condition. 

The arrowroot was found to have the following 
percentage composition : 

Moisture.2211 

Ash.0*12 

Starch. 77 *31 

A sample of the material, after having been allowed to dry 
in the air, was submitted to brokers, who described it as of 
good white colour, and valued it at about id. per lb. in 
London, with St. Vincent arrowroot at i\d. to i\d. per lb. 
(July 1912). 


MUSA SEEDS FROM THE EAST AFRICA 
PROTECTORATE 

These seeds were received in October 1911 with the 
request that the flour they contained might be examined. 
This flour was stated to be used by certain of the natives 
as a food (see below). 

The sample consisted of brownish-black seeds of 
irregular shape, and measuring from i to | in. in diameter. 
Each seed had a hard, thick, shell-like seed-coat and a 
large triangular hilum. The interior of the seeds .v’as 
composed of a dry, white powder with a floury and not 
unpleasant taste. The sample was sound, dry, and free 
from extraneous matter. The seeds were composed of 
S9‘S per cent, shell and 40’$ per cent, flour; the latter 
only was examined. 

The following table shows the results of analysis of 
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the flour extracted from the Musa seeds, compared with 
wheat and banana flours: 



Musa seed 
flour. 

Wheat 

flour.* 

Banana flour from Seychelles.* 

X. 

a. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Moisture .... 

1226 

11-90 

9 *60 

1206 

Crude proteins . 

11*42 

13-62 

300 

4*8o 

Fat. 

I *08 

1-30 

0*32 

0*44 

Starch, etc. . ... 

74-68 

72-63 

8354 

77-87 

Sugar .... 


— 

0-94 

1*84 

Fibre .... 

nil 

0*10 

0-79 

070 

Ash . - . . . 

0*56 

0*45 

1-81 

229 


‘ Smetham^ Journ. Roy. Lattes. A^c. Soc. 1909. 

* Examined at the Imperial Institute, {See this Bulletin, 1908, 6 , 113.) 

The nutrient ratio of the Musa seed flour, i.e. the 
ratio between the percentage of crude proteins and the sum 
of the percentages of starch and fat, the latter being first 
converted into its starch equivalent, was 1:67; the ft»od 
units, i.e. the total obtained by adding the percentage of 
starch to 2 5 times the sum of the percentages of fat and 
crude proteins, was 105 9. 

The flour of these Musa seeds contained no alkaloids, 
saponin, or cyanogenetic glucosides, and it had much the 
same composition as wheat flour, though it contained 
less proteins and more carbohydrates (chiefly starch). It 
should form a fairly nutritious food. 

The Nandi tribe are said to crush the seeds and 
utilise the flour as food, but the preparation of a satis¬ 
factory flour on a commercial scale from seeds in the 
condition of those examined at the Imperial Institute would 
present considerable difiiculty. On cracking the seeds, 
only a small portion of the flour falls away from the shell 
as a dry powder; and if the seed is coarsely ground the 
shell, being brittle, yields a fine powder which cannot be 
separated from the flour. 

It is possible that the flour could be more readily 
separated from the seeds if the latter were dried rapidly 
after collection, but it appears probable that in any case 
a special machine would have to be devised for preparing 
the flour on a commercial scale. This, however, would 
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not be worth doing unless the seeds can be collected 
cheaply and in very large quantities, and there is no 
evidence at present that this is possible. 


CAYENNE PODS FROM RHODESIA AND THE 
GOLD COAST 

Cayenne pods consist of the ripe fruits of various species of 
Capsicum, and cultural varieties of these. The species are 
believed to be indigenous to Central and Southern America, 
but are now commonly cultivated throughout tropical and 
sub-tropical countries, large quantities being grown for 
export in India, Nyasaland, Uganda, Sierra Leone, Nigeria, 
Japan, Turkey in Europe, and elsewhere, whilst consider¬ 
able quantities are also grown for local consumption in 
these countries and in Spain and Southern France. 

Three types of these fruits come into commerce, dis¬ 
tinguished as large, small, and round, the first two kinds 
being more common than the third. In the South of 
England the large pods are commonly known as 
“ capsicums," and the small ones as “ chillies,” but in 
some parts of the country these names are used in the 
reverse sense. As regards the samples referred to in 
the following paragraphs, that from the Gold Coast 
consists of small pods (chillies) and that from Rhodesia 
of large pods (capsicums). The small pods when ground 
constitute “ Cayenne ” or “ red ’’ pepper. 

Gold Coast 

This sample, received in February 1912, consisted of 
capsicum fruits, probably those of Capsicum minimum, 
most of which were short, plump, and of bright red to 
orange colour. The average dimensions were J in. in 
length and i in. in thickness. About 18 per cent, of .he 
sample consisted of small, green, unripe fruits. The sample 
was clean, dry, and undamaged, with only a slight amount 
of extraneous matter in the form of stones and small 
dried leaves. 

The chillies were submitted to two firms of brokers 
for valuation. One firm described the sample as a mixture 
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of red and yellow pods, with a good many perished pods, 
and a small quantity of stalks, and valued it at i8s. to 20s, 
per cwt. in London (March 1912). The second firm stated 
that the product might not be saleable in London with so 
large a proportion of unripe pods, but if sold it might 
realise about 15s. per cwt. If no unripe pods were present 
it would be worth about 255. per cwt. (May 1912). 

It is evident that the value of this sample was reduced 
by the presence of unripe pods, and care should therefore 
be taken not to gather the chillies unless fully ripe. 

Rhodesia 

This sample was received in June 1912. It consisted 
of capsicum fruits, probably those of Capsicum annuum, 
with the stalks attached. The fruits measured from 2| in. 
to 3| in. in length, and i in. in diameter at the base, 
tapering towards the apex. The sample was in good 
condition, and only a few of the fruits were broken. »» 

The sample was submitted to brokers, who valued it 
at 25s. per cwt. in London (June 1912), adding that if the 
stalks had been removed before shipment the product 
would have been worth about 35s. per cwt. They stated 
that the demand for these fruits in London is limited, and 
that the price had recently dropped from 605. per cwt. to 
its present level owing to the arrival of a large supply 
from Nyasaland. 


CLOVES FROM ZANZIBAR AND THE STRAITS 
SETTLEMENTS 

Cloves consist of the unopened flower-buds of the clove 
tree, Eugenia caryophyllata, Thunb., belonging to the natural 
order Myrtaceae. The tree is believed to be indigenous 
to the Molucca islands, but is now commonly cultivated 
in many parts of the tropics, though only on a large 
scale in Zanzibar, Amboyna in the Dutch East Indies, 
Penang in the Straits Settlements, Madagascar, and to a 
small extent in Seychelles, Reunion, Mauritius, and Ceylon. 
Accounts of the results of examination at the Imperial 
Institute of a sample of clove-leaf oil from Seychelles, 



CLOVES FROM ZANZIBAR, ETC. 


S73 


and of a sample of cloves from Mauritius, have been pub¬ 
lished in this Bulletin (1908,6, in, and 1910, 8, 3). The 
quantities and values of the clove exports from some of 
the above localities in recent years have been as follows : 



1908. 

1909. 

1910. 

1911. 

Zanzibar . 
Penang 
Madagascar 
Seychelles . 
Reunion . 

cwt. 

133.704 

4.294 

3.124 

5 ^ 

41 

£ 

264,960 

11.147 

8,071 

9 

74 

cwt. 

181,116 

1,980 

1,933 

17 

£ 

330.410 

S.978 

4.366 

II 

30 

cwt. j 

114,135 

1,665 

942 

90 

13 

£ 

253.470 

7,199 

, 3.753 
137 

22 

cwt. 1 £ 

\ Figures not 

1 available 

2,574 1 10.251 

1 29 1 58 

Figures not 
available. 


The value of cloves depends partly on the amount 
and quality of the essential oil (oil of cloves) they yield, 
and partly on their size and condition. Amboyna and 
Penang cloves are rich in oil and of good appearance, 
and for these reasons fetch the highest prices in European 
markets. Zanzibar cloves are nearly as rich in oil, but 
are usually smaller and of less satisfactory appearance 
and aroma, and consequently fetch lower prices. The 
Amboyna and Penang cloves are largely used directly as 
spice, whilst the Zanzibar cloves are utilised mostly for 
the distillation of oil of cloves, from which the chief con¬ 
stituent, eugenol—the substance to which the aroma and 
flavour typical of cloves are due—is then extracted, 
to be used as a raw material for the preparation of 
artificial vanillin. Zanzibar cloves are, however, largely 
exported to India and China for use directly as a spice. 

The prices of the several commercial varieties of cloves 
in the chief European markets at present are as follows : 

London : Penang, ii\d. to is. id. per lb.; Amboyna, gd. 
to lod. per lb.; Ceylon, i\d. to <yl. per lb.; Zanzibar, 8</. 
to 8 id. per lb. (Oct. 9, 1912). 

Marseilles: Madagascar, 205-210 fr. per 100 ''ilu. 
(8‘9rf. to <yid. per lb.); Zanzibar, 170-175 fr. per 100 kilo 
(7'4</. to ^ 6 d. per lb.); Seychelles, 165-170 fr. per 100 kilo. 
{y2d. to 7'\d. per lb.) (Sept. 20, 1912). 

Hamburg ; Zanzibar, 69 mk. per 50 kilo. (7'4<f. per lb.) 
(Sept. 21, 1912). 

In Zanzibar the clove gardens are largely in the hands 
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of Arabs, and consequently it is difficult to introduce 
improved methods of cultivation and preparation. The 
Agricultural Department in Zanzibar is, however, able to 
exert a certain amount of influence in this direction, since 
it controls a number of clove gardens. In addition, 
the Government collects the export duty on cloves in 
kind, and these “ duty cloves ” are prepared for export 
under official supervision. The Agricultural Department 
has recently given some attention to various methods of 
drying cloves, especially to the relative efficiencies of drying 
in the sun and drying by artificial heat. The four samples 
of cloves discussed below were produced in the course 
of some recent experiments of this kind. 

The Penang cloves also described in this article were 
received for exhibition in the Straits Settlements Court 
of the Imperial Institute. 

Zanzibar 

Four samples of cloves from Zanzibar were received in 
October 1911. It was stated in the letter accompanying 
the samples that three of them had been dried by treat¬ 
ment in a drying machine for three or four hours at 
temperatures up to 80° and 100° C., and it was desired 
to ascertain their value in comparison with sun-dried 
cloves. 

(1) “ Cloves from the Government Plantation; sun-dried 
on a cement drying floor." This sample consisted of very 
dark brown cloves. 

(2) “ Artificially dried at a temperature up to 80° C." 
Pale reddish-brown cloves with yellowish heads. 

(3) “Artificially dried at a temperature up to 100°C." 
Cloves similar to sample No. i, but a little lighter in 
colour. 

(4) “ Artificially dried at the same temperature as No. 3." 
This sample was similar to No. 2, but a little darker in 
colour. 

Results of Examination 

The cloves were submitted to steam-distillation without 
being crushed or ground. The yields of oil obtained, 
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and the specific gravity of the oil in each case, were as 
follows: 


Sample. 

Yield of oil 

Per cett/. 

Specific gravity of 

oil.t^ 4 F^ 

15 c. 

I 

16-5 

1071 

2 

13*7 

1-071 

3 

14-8 

I -O^ 

4 

13*3 

I '066 


Commercial Valuation 

The samples were submitted to brokers, who described 
and valued them as follows (January 1912): 

No. I. "Good. About per lb.” 

Nos. 2 and 4. “ Fine, bright. About per lb.” 

No. 3. “Good, bright. About sid. to 5|rf. per lb.” 

At the same date " fair and fine bright” Zanzibar cloves 
were quoted in London at sd. to s^d. per lb. 

The brokers stated that although they had valued the 
artificially dried cloves at higher prices than the sun-dried 
sample No. i, there is not a very great demand for such 
cloves, and if they were marketed in large quantities the 
price would be lowered very nearly to that of sun-dried 
cloves. 

It is clear from the foregoing results that some oil was 
lost in the artificial drying of these cloves, as all the 
samples dried in the machine gave a smaller yield of oil 
than the sun-dried sample. In view of this fact, and the 
brokers’ remarks quoted above, it seems likely that arti¬ 
ficially dried cloves would eventually realise no more than 
sun-dried cloves, and might even realise a little less, if 
consignments prepared in bulk were regularly found to 
contain less oil than sun-dried cloves, as in the case of the 
present samples. It is generally stated that the yield of oil 
from Zanzibar cloves varies from 15 to 18 per cent., but it 
will be seen that the artificially dried samples under report 
yielded less than 15 per cent, of oil. It therefore seems 
desirable that before artificial drying is adopted on a 
large scale further experiments should be made with a 
view to avoiding loss of oil during the process. Experi¬ 
ments should be made to determine whether the drying 
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can be carried out at a lower maximum temperature than 
8o° C., and if not, whether the time occupied can be reduced. 

There seems to be no reason why the artificial drying 
of cloves should not be accomplished without loss of oil. 
In Amboyna it appears to be customary to dry cloves at 
first on a framework over a slow wood fire, and finally 
in the sun. In spite of this rather crude method of drying, 
the Amboyna cloves are of fine quality, and yield up to 
19 per cent, of oil. 


Straits Settlements 

The Penang cloves now reported on were received in 
July 1911. 

The sample consisted of large fine dark-coloured cloves. 
In most cases the soft corolla forming the heads of the 
cloves was absent. A small quantity of sand and a few 
clove stems were present. 

A portion of the sample was ground and distilled, when 
a yield of I7'i6 per cent, of oil was obtained. The oil gave 
the following results on examination ; the figures for com¬ 
mercial clove oil, mostly derived from Zanzibar cloves, are 
added for comparison: 



Oil from present sample 
of Penang cloves. 

1 Results recorded for 

1 oil from Zanzibar 
j cloves. 

1 

Yield of oil from cloves, per tent. 

1716. 

1 15 to 18. 

Specific gravity . 

Optical rotation in a 100 mm. tul)e. 

*035 
- 34'. 

1 I 045 to I 068. 

Oil slightly laevo* 
rotatory up to 
- 

Gives a clear solution 


Solubility in 70 per cent, alcohol. 

Soluble m 17 volumes or ‘ 


more of the alcohol, 1 

with 2 volumes or 
more of the alcohol. 

Eugenol, per cent. 

8075 (approx.) 1 

70 to 85. 


These cloves were similar in quality to the Penang cloves 
regularly imported into London. 


LEATHER AND GALL-NUTS FROM HONG KONG 

Samples of buffalo leather and of ox leather were received 
in 1906 for exhibition in the Hong Kong Court of the 
Public Exhibition Galleries of the Imperial Institute, and 
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as they appeared of promising quality, larger samples were 
asked for in order that their commercial value might be 
determined. These samples were received in July 1911, 
together with a sample of Chinese gall-nuts, and a number 
of other products, some of which, e.g. oils and oil-seeds, 
tea-seed cake and edible beans, have already been dealt 
with in this Bulletin (1912,10, 229, 234, 235). 

In a letter relating to the earlier samples of leather it 
was stated that there are seven or eight Chinese tanneries 
in Hong Kong producing inferior leather by the use of 
gall-nuts obtained from Japan, and to some extent from 
the Kwangsi Province, China. The greater part of the 
hides that reach Hong Kong from the interior, however, 
are exported to the Straits Settlements, where they are 
tanned and the leather sent back to Hong Kong. Con¬ 
siderable quantities of Chinese raw hides are sent to the 
United Kingdom, the imports into this country in 1910 
being 37,798 cwt., valued at ^^131,481, and in 1911 27,164 
cwt, valued at ;^’75,538. The total export of cow and 
buffalo hides and skins (undressed) of native production 
from Chinese ports to foreign countries in 1911 amounted 
to 360,099 cwt., valued at .£'1,175,573. 

The method of preparing leather in Hong Kong, accord¬ 
ing to the Superintendent of the Botanical and Forestry 
Department, is as follows : 

The raw hides are placed one above another in a sunken 
cement tank containing water to which 5 catties (about 7 lb.) 
of lime have been added for each hide. After about a month 
they are taken out of the water, the hair is scraped off, and 
the hides are then dried on top of a brick oven. They are 
next smoked with grass smoke, and finally tanned. The 
“ gall-nuts ” are ground to a powder and mixed with water 
to form a paste, which is rubbed into the hides until the 
latter are sufficiently tanned. Chinese gall-nuts are chieflv 
used in Europe for the manufacture of ink and tannin, for 
which purposes they replace to some extent the gall-nuts 
produced on Quercus sp. and imported from Smyrna and 
elsewhere. 

The samples of leather and of gall-nuts were examined 
with the results given below. 
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Leather 

No. I. —Buffalo leather .—The sample consisted of a single 
hide, cut into two pieces and weighing about iij lb. The 
leather was pale yellow on the grain surface and nearly 
black on the flesh side. 

No. 2.—Ox leather .—was a single hide weighing 
nearly 7 lb. It was of pale brownish-buff colour on the 
grain surface and dark brown on the flesh side. The leather 
was soft, pliable, and somewhat easily torn. 

The samples were submitted to a firm of brokers, who 
stated that similar hides would sell readily in London, and 
that if offered in fair quantity the prices obtainable might 
average about g\d. to lod. per lb. for the buffalo hide, 
and about i^d. per lb. for the ox hide (April 1912). They 
added, however, that it is difficult to give valuations for 
single hides, as the quality, defects in grain, etc., cannot be 
fairly judged. 

The firm stated that these hides from Hong Kong did 
not compare well with ordinary East Indian hides, as they 
were more or less weak, and their texture appeared to have 
been damaged by the use of tannage solutions of excessive 
strength. Any improvement in the tanning would result in 
a much better price being obtained for the ox hide than 
that quoted above, and a somewhat better price for the 
buffalo hide. The firm also stated that the hides were large 
for their weight and fairly clean on the flesh side, but that 
in the case of the buffalo hide the blackened appearance of 
the flesh side was an objectionable feature. 

GaLL-N UTS 

These gall-nuts were said to have been produced on 
Rhus semialata, Murr., and are known to the Chinese as 
“ Ng pui tze.” 

The sample consisted of brown, hollow galls, composed 
of a horny, translucent material, and containing a greyish- 
white granular powder, which emitted an unpleasant odour 
when the galls were broken. They were examined with 
the following results: 
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Per cent. 

Moisture.117 

Ash.. 

Tannin.61*5 

Matter soluble in water (non-tannin) . 7*1 

The colour of a solution containing 0*5 per cent, of 
tannin, examined in a i cm. cell, was 0*4 red ; 07 yellow. 

The galls were submitted to a firm of commercial experts, 
who reported that they w^ere of good, marketable quality, 
and valued them at from ^55 to per ton, ex-ship, 
London (June 1912)- This price compared very satisfac¬ 
torily with that of ordinary Chinese galls, which on the 
same date were quoted at from ^49 to £^2 105. per ton in 
London. 

CRUDE PETROLEUM FROM THE GOLD COAST 

Several samples of crude petroleum obtained at Bony ere, 
in the Axim district of the Gold Coast Colony, have been 
examined at the Imperial Institute in recent years, with the 
results given in the following pages. An account is also 
given of the results of examination of a sample of bituminous 
sand from French territory, north of the Ehi Lagoon, which 
is of interest on account of its resemblance to the bituminous 
sands of Southern Nigeria. 

Petroleum 

Sample No, i.—This was received in June 1907, and 
consisted of a black, treacly liquid, with the characteristic 
odour of bitumen. It was submitted to fractional distillation 
with the following results : 


Fraction. 

Boilinp-point. 

Specific 
gravity of 
distilled 
product. 

Amount of 
distilled 
product. 




Per cent. 

Water. 

— 

— 

9*37 

** Light oil,” chiefly “ kerosene ” . 
Light lubricating oil 

loo'" to 320® C. . 

330° to 360^^ C. (under 

0*851 

703 

Heavy lubricating oil . . i 

reduced pressure) 

A1 >ove 360”C. \^ur \der 

0*918 

17-18 

reduced pressure) 

0*928 

S>S6 

' Residue (.solid) .... 

— 

— 

14*86 


‘ Tke solid rrsidue was almost pure bitumen^ and nearly 85 per cent, of it (12*47 
per cent, calculated on the original sample) was soluble in chloroform. 


The four products mentioned above, viz. “ light oil,” 
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light lubricating oil, heavy lubricating oil, and the residual 
“ solid bitumen,” were all products which could be disposed 
of readily in commerce. The residual bitumen, amounting 
to about 15 per cent., would be suitable for use as asphalt 
for insulating and other purposes. 

Sample No. 2. —This was received in April 1910, and 
consisted of a thick, black, heavy oil, mixed with a con¬ 
siderable quantity of water. A small amount of foreign 
matter, chiefly organic, was present. 

The oil as received was found to contain 22'4 per cent, 
of water, most of which separated as a distinct layer on 
gently heating the mixture. Care was taken during the 
heating to prevent the loss of volatile hydrocarbons. A 
little of the water, amounting to about one-tenth of the total 
quantity present, was so intimately mixed with the oil that 
it could only be removed with difficulty. 

The crude oil, after complete removal of the water, was 
examined with the following results : 

Specific gravity at 15'5° C. . 0*944 

Flash-point (Abel closed test) 152° C. (3^>5* F.) 

Calorific value . . . small calories * 10,606 

Freezing-point . . . below ~ 2® C (28° F.) 

Bromine absorption . . percent. 15*5 

’ I calorie is the amount oj heat required to raise the temperature oj i gram of 
water from 0° to i° C. 

The above figures indicate that the crude oil is suitable 
for use as a fuel under locomotive or marine boilers. 

In order to determine the value of the oil as a source of 
kerosene and lubricating oils, it was submitted to fractional 
distillation with the following results : 


Fraction. 

Boiling:-point. 

Yield by 
volume, j 

j Specific 
gravity. 

Flash¬ 

point. 

Bromine 

absorption. 




j 

Per cent. 




Light petroleum 


Below I50®C. . 

Nil 

— 

— 

— 

Kerosene 

{ 

150° C. to 200° C. 

200'' C. to 300° C. . 

Nil 

55 

0742 

84° c. 

8-2 

Lubricating oil 


Above 300® C. (under 





300 mm. pressure) 

76*5 

0836 

— 

19*2 

Residue and loss 


— 

180 

1 — 

— 

- 


The kerosene, after purification with acid and alkali, was 
a slightly yellowish, mobile liquid with the characteristic 
odour of ordinary kerosene. The results of the distillation 
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indicated that the crude oil contained 5‘5 per cent, of kero¬ 
sene, which was not produced by the “ cracking ” or 
decomposition of the higher fractions during the distillation. 
A further experiment showed that by heating the oil to a 
temperature above its boiling-point without permitting any 
distillation to take place {i.e. by “ cracking ” the higher 
fractions of the oil) a product was obtained which gave a 
larger yield of kerosene than the crude oil. 

The lubricating oil was a dark green, fluorescent, mobile 
liquid, with an odour similar to that of oils obtained by 
“cracking” heavy bitumens,though very little “cracking” 
took place in the present distillation. The oil was quite 
liquid at ordinary temperatures, and did not solidify at 
0° C., and it is therefore unlikely that hard paraffin could 
be obtained from it. 

It was found that by varying the extent to which the 
distillation of the final fraction of the crude oil was carried, 
different qualities of “ pitch ” resulted. If the distillation 
was stopped when only 65 per cent, of lubricating oil had 
been obtained, the residue was of an asphaltic nature, and 
could be used for paving purposes when mixed with a 
suitable proportion of powdered limestone; but if the 
distillation was carried further, the residue became hard 
and brittle, and unsuitable for the preparation of paving 
materials. 

Sample No. 3.—This was received in April 1911. It 
consisted of a heavy black oil, which was examined with 
the following results: 

Specific gravity.o'943 

Flash-point (Abel closed test) . . 151“ C. 


A portion of the crude oil was submitted to fractional dis¬ 
tillation, and the results are given in the following table : 


Fraction. 

Hoiling-pomt. 

Yield by 
volume. 

Specific 

gravity. 

Flash¬ 

point. 

Bromine 

absorption 



Per cen /. 




Light petroleum 

80“ C. to 150° C. . 

Nil 

— 

- 

— 

Kerosene . | 

150° C. to 200° C. . 
200° C to 300° C. . 

Nil 

9 0 

0870 

92^ c. 

i6*8 

Lubricating oil 

Above 300*^ C. (under 



80° c. 


300 mm. pressure) 

77 0 

0*906 

32 0 

Residue (coke) and 






loss 


14*0 

1 — 
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These results are very similar to those obtained with 
the previous sample, but the oil now under report 
“ cracked ” much more readily, and experiments were there¬ 
fore made to ascertain approximately what quantities of 
kerosene could be obtained by this means. A sample was 
heated at its boiling-point for several hours under a reflux 
condenser, and then fractionally distilled, yielding the fol¬ 
lowing results (in this case the distillation was continued 
until the residue consisted of a pitch-like mass): 


Fraction. 

Boiling-point. 

Yield by 
volume. 

Specific 

gravity. 

Flash¬ 

point. 

Bromine 

absorption. 



Ptr ctnt. 


/ Below 
\ o®C. 


Light petroleum . 

80° C. to 150® C. . 

7*1 

0753 

} 687 

Kerosene . | 

150° C. to 200® C. . 
200° C. to 300° C. . 

3-6 

45*4 

0*806 

0-875 

46® C. 

73° c. 

58-5 

3 S ‘2 

Lubricating oil 

Above 300° C. (under 





300 mm. pressure) 

23*5 

0952 

•— 

44'4 

Residue and loss . 

'— 

20*4 

— 

— 


It is probable that if the oil were heated for a longer 
time, larger quantities of the low-boiling fractions could be 
obtained. The oil in its crude condition could be employed 
as a liquid fuel. 

Sample No. 4.—This sample, received in May 1911, con¬ 
sisted of a viscous, black oil mixed with about two-thirds 
its volume of water. 

The crude oil, after removal of the water, was submitted 
to fractional distillation with the following results: 


Fraction. 

Boiling-point. 

Yield by 
volume. 

Specific 

gravity. 

Flash¬ 

point. 

Bromine 

absorption. 



Ptr ant. 




Light petroleum . 

Below 150° C. 

Nil 

— 

_ 

— 

Kerosene | 

150® C. to 200° C. . 
200® C. to 300® C. . 

Nil 

7 

o' 88 o 

93 " C. 

I 4’4 

Lubricating oil 

Above 300 C, (under 



Residue. 

300 mm. pressure) 

72 

0*909 

82® C. 

29*4 

— 

21 

— 

— 



The above results show that the sample under report 
was almost, identical in composition with the previous 
sample of petroleum from Bonyere, except that when 
received it contained a larger proportion of water. 
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Bituminous Sand 

A sample of bituminous sand from a deposit situated on 
the French side of the Ehi Lagoon, opposite New Town, 
was received for examination in June 1907. The material 
closely resembled the bituminous sand which occurs in 
fairly large deposits in Lagos, and which was investigated 
some years ago by the Mineral Survey of Southern Nigeria, 
carried on under the supervision of the Director of the 
Imperial Institute (see Report on the Mineral Survey, Southern 
Nigeria, 1905-6, p. 7 ; Colonial Reports, Miscellaneous Series, 
No. 67 [Cd. 4994], I 9 - 10 )- 

The present material contained about 14 per cent, of 
bituminous matter, of which about 4 per cent, was true 
bitumen and 10 per cent, heavy petroleum oil. Such 
material could not be used for paving, as—probably owing 
to the sandy nature of the matrix—it would not bind into 
a hard mass when heated and stamped. In some cases 
it is possible to separate easily the bitumen from the 
inorganic matter with which it occurs naturally, but 
experiments with this bituminous sand showed that no 
such separation could be effected by simple means. 

The bitumen could be extracted by means of certain 
solvents, but this process is not at present applicable com¬ 
mercially. The suggestion has been made that such 
products as this could be utilised on a large scale for the 
distillation of oil, but this has not, so far as is known, 
been attempted on an industrial scale. 

This material is not of great intrinsic value, but is 
mainly of interest as perhaps indicating the occurrence of 
petroleum below the surface. 
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SPECIAL ARTICLE 

THE COTTON WORM IN EGYPT* 

By Gerald C. Dudgeon, F.E.S. 

Director-General of the Department of Agriculture in Egypt; Vice-President of the 

International Association of Tropical Agriculture and Colonial Development 

At the present time there is no more important crop grown 
in Egypt than cotton, upon the success of the annual harvest 
of which so much is dependent that it is difficult to find 
any occupation in the country which is not directly or 
indirectly influenced by it. Although there are several 
important factors controlling the annual production of the 
cotton crop, this paper only deals with one of these, which 
has attracted considerable attention, and to whose agency 
vast losses have been frequently attributed, namely, the 
recurring visitations of the insect pest known as “ the 
cotton worm." Reference is only made to the other 
factors where they have appeared to influence this par¬ 
ticular pest. 

Much has already been written upon the subject of this 
insect and the remedies to be applied for the protection of 
the cotton crop from attack. Most of this information 
appears to be scattered through a large number of publi¬ 
cations in Egypt, some of which are rare and others have 
been overlooked by recent writers. No apology need, 
therefore, be made for describing what has already been 
done and combining this with an account of more recent 
discoveries in order to form a historical record of the 
occurrence of this pest in Egypt. 

To accomplish this as completely as possible for the 
advantage of future study of the insect, a brief introduc¬ 
tion is necessary, showing the development of cotton 
cultivation and the contributory operations which have 
led to the establishment of this insect as a pest on cotton, 
offering in some years a serious menace to the cotton crop 
of the country. 

* A communication to the British Section of the International Associatton 
for Tropical Agriculture and Colonial Development. 
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History of Cotton-growing in Egypt previous to the 
recognition of the Cotton Worm (1820-76) 

In 1820 M. Jumel, an engineer in the employment of 
Mohammed Ali Pasha, brought to the notice of the latter a 
tree cotton which was found growing in gardens in Cairo. 
The Pasha conceived the idea of establishing cotton in 
Egypt upon a commercial scale, and despatched M. Jumel 
to the East Indies to procure the best varieties of the plant 
found there.^ About this time he also changed the irriga¬ 
tion system of Lower Egypt by excavating a number of 
deep perennial canals capable of discharging the low-level 
summer supply of the Nile.’ The presence of water in 
these canals rendered cotton cultivation possible during 
the summer, with the result that in 1822 the cultivation 
of the plant was largely extended. With a view to the 
further improvement of cotton, the importation of Sea 
Island (from Georgia and Florida) and Brazilian kinds 
followed, and continued for many years, only ceasing 
when the Egyptian-grown cotton had acquired a character 
of its own.’ 

The crop of 1820 had been 944 kantars (i kantar = 
99'05 lb.), and rose to 35,108 in 1821 and 218,312 in 1822. 
From this year until 1848 it fluctuated belween 56,067 
kantars in 1832 and 344,955 in 1844. From 1849 to i860 
the cotton crop continued to be grown without the benefit 
of a regulated water supply, only small areas being able 
to rely on waterings obtained from the few summer water 
canals and wells, the rest being dependent on the annual 
flood alone. The crop in this period varied from 364,816 
kantars in 1849 to 670,129 in 1851, falling to 596,200 in i860.* 

In 1861 the Delta Barrage commenced to work and the 
first summer supply of water was given to a large area.® 
Concurrently with this improved water-supply the market 

* Albert Ismalun, “ Communication sur le Ravageur du Cotonnier/’ 
Bulletin du Comiti Agricole, le Caire, No. i, Avnl 1884, p. 3. 

* Sir William Willcocks, Egyptian Irrigation, 2nd ed. 1899, p. 165, 

* Lawrence Balls, Year-Book of the Kkediv. Agric. Soc. 1909, p. 124. 

* Rapport sur le Ver du Colon en 1905, Minist^re de I’lntt^rieur. 

* Sir William Willcocks, “A Ten Million Kantar Cotton Crop,” Bull, de 
rinstftut Egyptien, 1911, p. 200. 
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price of cotton from all parts of the world rose to an 
extremely high level owing to the diminution of supplies 
from the United States due to the civil war (1861-5). 
Although many countries, which commenced or increased 
their cotton cultivation during this period, discontinued 
their efforts on the resumption of trade with the United 
States and the consequent fall in price, Egypt, having 
gained a safe foot-hold, continued to compete with marked 
success, producing a longer, stronger, and finer cotton than 
any but the finest American growths. It was undoubtedly 
the coincidence of the improved water-supply with the 
abnormally high prices paid for cotton, which induced 
cultivators in Egypt to extend their operations in con¬ 
nection with this crop. The yield rose from 721,052 
kantars in 1861 to 2,139,716 in 1864, and although it fell 
to 864,581 kantars in 1865 with the diminution of price, it 
increased annually from that time until 1873, when 2,538,351 
kantars were registered. During the next three years 
the yields fluctuated as follows: 1874, 2,106,699; S;s, 
2,928,498 ; 1876, 2,773,258. Up to this time the cotton worm 
had not been observed, but as the first scanty records 
concerning the pest were made in 1877, it is proposed, 
before proceeding further with the hi.storical portion, to 
give an account of the insect itself, which is regarded by 
many as having exercised from this date such an 
important influence on the annual yield of cotton in 
Egypt. 

Life History, Synonymy of Nomenclature, and General 
Distribution of Prodenia litura, Fabr. 

The insect known by the name of the “ cotton worm,” 

“ ver du coton,” “ ver du cotonnier,” or " dud el qoton,” 
is the larval form of a night-flying moth belonging to the 
family Noctuidae, and is placed by Sir George Hampson 
in the sub-family Acronyctinae.* The species was de¬ 
scribed under four separate specific names by Guen6e, 
who included them in the genus Prodenia, of which he 
made Noctua androgea, Cramer, the type. The following 

* Hampson, Cat, Lep, PhaL viii. p. 245 (1909). 
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synonymy is taken from Hampson’s work referred to, and 
is supplemented by references to descriptions which have 
appeared in Egyptian literature and were probably un¬ 
known to that author. 

Prodenia litura. 

Noctua litura, Fabr., Syst. Ent. p. 6oi (1775). 

„ histrionica, Fabr., Syst. Ent. p. 612 (1775). 

„ elata, Fabr., Spec. Ins. ii. p. 220 (1781). 

Hadena littoralis, Boisd., Faun. Ent. Mad. p. 91, pi. 13, f. 8 

(1833)- 

„ „ Moore, Lep. Ceyl. iii. p. 19, pi. 146, figs, i, 

la, lb (1884). 

Neuria retina, Freyer, Beitr. Schmett. v. p. 181, pi. 478, 
figs. 2, 3 (1846). 

„ ,, Herr.-Schaff., Eur. Schmett. ii. p. 292, pi. 29, 

figs. 144, HS- 

Prodenia retina, Guen., Noct. i. p. 163 (1852). 

„ tasmanica, Guen., Noct. i. p. 163 (1852). 

„ ciligera, Guen., Noct. i. p. 164 (1852). 

■ „ „ Moore, Proc. Zool. Soc. Lond. 1867, p. 51. 

„ „ Moore, id. 1877, p. 604. 

,, testaceoides, Guen., Noct. i. p. 165, pi. 6, fig. 7 
(j852). 

„ ,, Wlk., Cat. Lep. Hct. B.M. ix. p. 195 

(1856). 

,, glaucistriga, Wlk., loc. cit. p. 197 (1S56). 

,, ,, Swinhoe, Proc. Zool. Soc. Lond. 1885, 

p. 450. 

„ „ Butler, Ill., Typ. Lep. Hct. vi. p. 34, 

pi. 109, fig. 9 (1886). 

,, declinata, Wlk., loc. cit. xi. p. 723 (1857). 

Mamestra albisparsa, Vllk., Journ. Linn. .Soc. Zool. vi. p. 186 

(1862). 

Noctua gossypii, Lascaris, Rep. on Domaincs Dranet PaPna, 
Egypt (1879). 

Hadena Gossipivora, Rondani, Bull. Soc. Egypt. d'Agric. 

I*" Annee, 3“® livr. p. 48 (1880). 
Prodenia littoralis, Innes (id. Mabille), Bull. Com. Agric, 

d’Egypte (1884). 


37 
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Prodenia littoralis, Cotes and Swinhoe, Cat. Moths Ind. 

No. 2120 (1887). 

„ „ Hampson, Moths Ind. ii. p. 247 (1894). 

„ „ Stand., Cat. Lep. Pal. p. 184. 

„ ,, Willcocks, Year-Book, Khediv. Agric, 

Soc. Cairo (1905). 

„ evanescens, Butler, Mem. Nat. Ac. Sci. Wash. Rep. 
Eclipse Exp. p. 94 (1884). 

„ litura, Hampson, Cat. Lep. Phalcence, vol. viii. 
p. 24s (1909). 

The different stages are described fully by F. C. Will- 
cocks,' and the following description is mainly summarised 
from the account given by that author. 

Egg Stage .—The eggs are laid in masses averaging about 
600 in each {see plate, Jig. i). Out of twenty examined 
by Willcocks the lowest number in one mass was 120 
and the highest 1,250. It is probable that the female moth 
does not usually deposit all the eggs in one mass. Each 
mass is overlaid by a covering of ochreous brown do^ from 
the body of the female, the extremity of the abdomen being 
plentifully covered with this material. The eggs themselves 
are yellowish, with iridescent reflections. The masses when 
laid on cotton leaves have been found most frequently 
on the under-surfaces of the same, but during the season 
1912 reports came in from many quarters that a larger 
number than usual were found on the upper surfaces. 
This alteration of habit is difficult to account for, but may 
be owing to the lack of vitality in the moths due to 
exceptionally dry atmospheric and soil conditions. The 
period of incubation lasts from three to five days during 
the summer, but is over five clays in the late autumn. In 
very hot weather Willcocks remarks that the period is 
just over two days. 

It has been observed that the moths select, by prefer¬ 
ence, newly watered plots of cotton plants on which to 
lay their eggs; and this tendency is so marked that some 
cultivators avoid watering their cotton when the egg- 
masses have commenced to appear. 

Larva or Worm Stage .—On emerging from the egg the 
* Year-Book^ Khed, Agric, Soc, 1905, pp. 3-44, 
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larvae congregate on the under-surface of the leaf which bore 
the egg-mass. Each larva is at first just over one millimetre 
in length, with a large black and shiny head. The body is 
greenish, and is covered with black tubercles, arranged in 
longitudinal rows, and each bearing a bristle. The prolegs 
on the sixth and seventh segments are weakly developed, 
causing the larva to “ loop ” at this stage, which action 
disappears later. 

The young larvae feed chiefly on the lower epidermis 
of the leaf, causing a lace-like appearance of the leaf itself. 
The first moult takes place on the third day, in summer, and 
the newly-moulted larva is then just over three millimetres 
in length; the body is green, with longitudinal dorsal and 
sub-dorsal lines of a whitish colour. The tubercles are 
diminished in size, as are also the bristles, and the fourth 
segment bears a prominent black spot above the spiracles. 
After this moult the larvae leave the original leaf and 
wander on to others for food. 

Willcocks observes that the second moult follows 
quickly upon the first, and in some laboratory cases the 
interval was only about twenty-four hours. The larva 
now becomes darker, the head is yellowish brown, and 
the thoracic shield of the same colour as the head, traversed 
by whitish lines. The body is green with conspicuous 
dorsal and sub-dorsal yellowish lines, finely margined with 
green. The dorsal area is yellowish green, and the lateral 
darker. The second segment bears a black tubercle, and 
the fourth a dark-green area, which extends from the 
sub-spiracular to the medial line. This dark area has 
on it a prominent black velvety spot above the sub-dorsal 
line. A similarly placed and coloured velvety triangular 
spot is also present on the eleventh segment. 

The larva at this stage still remains on the lower sur¬ 
faces of the leaves of cotton plants, and continues to feed 
there on the soft parenchyma. 

The third moult occurs at a longer interval than that 
between the first and second. The colour of the larva 
after the third moult is darker and the markings are more 
prominent. The head becomes darker brown and the 
thoracic shield blackish grey, with paler specks. The 
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dorsal and sub-dorsal lines are pale yellow. On the 
second and third segments there are conspicuous black 
spots placed above the yellow sub-dorsal line, and large 
black velvety patches on the fourth and eleventh seg¬ 
ments. 

At this stage the larvae attack the foliage, flowers, buds, 
and frequently the young bolls, often being found during 
the day-time sheltering inside the flowers which they have 
entered by eating a passage through the closed petals. 
At this and later stages the larvae usually shelter beneath 
dried leaves on the ground or in the crevices of the soil 
during the heat of the day, emerging to feed on the plants 
on cloudy days or at night. 

The interval between the third and fourth moult is said 
to be about the same as that between the second and third. 
There is very little difference between the markings before 
and after the fourth moult. The dorsal and sub-dorsal 
lines are often obscure or absent, and in some individuals 
they are made more prominent by the presence of a series 
of black triangular or linear marks above the yellow sub¬ 
dorsal line on segments 5-10. 

The larvae at this stage hide almost entirely during the 
daytime, issuing by night from the crevices in the ground 
and from beneath fallen leaves, to devour voraciously the 
leaves of the cotton plants, of which they consume all but 
the stalks and main -veins. 

The fifth moult brings the larva to the sixth and final 
stage of its larval transformation {sec plate, Jigs. 2 and 3). 
In appearance it is scarcely different from the previous 
stage, although usually duller in colour. The general 
colour varies from olive-green through olive-brown to 
purplish-brown. Willcocks remarks that in the spring 
and early summer broods, which feed on Egyptian clover 
(berseem. Trifolium alexandrimim), the purplish-brown form 
appears to predominate. In late autumn dirty, olive- 
green larvae are frequent, exhibiting none of the charac¬ 
teristic markings possessed by the summer generations. 
The length of the mature larva is about 4 centimetres, 
and in form it is cylindrical, tapering towards the head, 
which is small. 
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The total larval life during the summer months aver¬ 
ages about fourteen days. In autumn, and later, this 
period is much longer. 

The larva enters the ground to pupate, and forms an 
oval, smooth-walled cell of soil particles densely packed and 
cemented by means of the gummy fluid and silk threads 
which the larva produces. These cells are usually made 
near the base of the food-plant and at no great depth below 
the surface, and are placed in an upright or slightly oblique 
position. In the cell the larva remains for two or three 
days with its head uppermost in an immobile condition 
until the larval skin splits and the pupa is disclosed. 

Pupa Stage .—The pupa is reddish-brown, and is of the 
usual Noctuid form, averaging about 16 millimetres in 
length {see plate, fig. 4). 

It remains in this stage almost totally quiescent from 
seven to fourteen days during the spring, summer, and 
early autumn, but for a longer period later in the year. 
The duration of the stage is governed to some extent 
by the existence of moisture as well as of heat, the 
emergence of the moth being sometimes retarded for a 
few days if jh^,' soil is insufficiently moist to permit it 
to make its way to the surface of the ground. Large 
numbers of moths are doubtless prevented h "im emerging 
owing to the pupae having become imprisoned and killed 
in sun-baked soil, which had been watered just after the 
lanvas had pupated, and caused the stoppage of the 
channels of emergence. 

Moth Stage. —I'hc moth varies considerably in appear¬ 
ance at different seasons. The females are always browner 
than the males, and those of the early summer broods are 
more robust and altogether larger than the autumn speci¬ 
mens. The males of the summer brood are usually less 
highly coloured than those of the late broods. The follow¬ 
ing descriptions arc taken from insects c.iptured in 1 g} pt 
in May and November; 

Female. (May). —Fore-wing light brown, irregularly sprin¬ 
kled with blackish scales; a pale, sub-basal, outwardl}'- 
oblique, V-shaped line from the costa to the sub-costal 
nervure; a pale, double, transverse line across the basal 
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part of the cell continued inwardly towards vein i; iwo 
outwardly oblique, parallel, white lines from the sub-costal 
nervure at the middle of the cell to the median nervure 
at the origin of vein 2 and to the middle of it between 
veins 2 and 3 ; a \l-shaped, whitish mark with its apex near 
the sub-costal nervure (vein 7), one arm following the 
lower vein of the areole and the other pointing towards 
the origin of veins 3 and 4, but only reaching vein 5; 
an erect, whitish line across the cell before the disco- 
cellulars; the sub-median nervure light greyish-brown; 
the median nervure whitish, broadly defined towards the 
outer half of the cell; veins 2, 3, and 4, as far as a nearly 
erect, pale postmedial line, whitish ; a dark oblong ring 
spot below the origin of vein 2 with an indistinct pale 
line bent inwardly from it to the inner margin ; an oblique, 
broad, grcyish-broion or pinkish fascia from the costa before 
the apex to near the inner margin, bordered inwardly by 
the pale postmedial line, and bearing black streajjs upon 
it outwardly, margined with whitish in interspaces 7 and 8, 
bordered outwardly by a pale line having four blackish 
lunules upon it pointing inwardly and diminishing in size 
from interspace 2 to interspace 6; two pale sub-marginal 
lines filled in with dark brown, with the veins crossing them 
pale buff. Hind-wing semi-transparent, white, with purplish 
reflections ; the outer margin with a brown, suffused line 
before the cilia from vein \b to the apex, which is more 
or less infuscated. The head and thorax brownish, pro¬ 
fusely mixed with whitish scales forming rough, pale 
edgings and streaks on the tegulac. Abdomen silvery 
brown, with the anal tuft slightly darker {see plate, 
fig- 5 ). 

Male (May).—Differs from the female in having the 
areas between the double pale lines and the M-shaped mark 
beyond the cell filled in with ochreous brown and margined 
with black ; the transverse, oblique double line across the cell 
transformed into a prominent, broad, pale bar; the area 
between the sub-basal line and the postmedial line in 
interspace la and part of \b suffused with ochreous; the 
postmedial fascia and the ante-medial area below the cell 
suffused with bluish or violet-grey {see plate, fig. 6 ). 
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Expanse (May brood): Male, 38-40 mm.; female, 
40-50 mm. 

The November specimens are generally brighter. The 
ochreous and bluish tints on the fore-wing of the male 
are more vivid, and the whitish markings on the fore-wing 
of the female are usually nearly pure white. 

Expanse (November brood): Male, 32-38 mm.; female, 
33-36 mm. 

The following is a list of the localities from which 
Prodenia litura has at present been recorded : 

Europe—Turkey, Crete. 

Asia—Syria, Persian Gulf, Japan, Central China, 
Formosa, India, Ceylon, Singapore, Borneo, Java, 
Christmas Is., Cocos-Keeling, New Guinea. 

Africa—Madeira, Canaries, Ascension, St. Helena, Gold 
Coast and Ashanti, S. Nigeria, Congo, Egypt, Sudan, 
British East Africa, Uganda, Mashonaland, Mada¬ 
gascar, Mauritius, Rodriguez, Natal. 

Australasia and Pacific Islands—Queensland, New South 
Wales, Fiji, Gilbert Is., Caroline Is., Marshall Is., 
Navigator Is., Tahiti, Society Is., Marquesas Is., 
Sandwjc^i Is. 

From the above it will be seen that the insect has a 
wide distribution. 

The larva feeds on a great variety of herbaceous plants, 
for some species of which it shows a distinct preference. 
Among the latter, beans, vetches, and clover are par¬ 
ticularly attractive in Egypt, and the tobacco and castor- 
oil plants in India. 

First Records of P. litura in Egyptian Cotton Fields .— 
When the area under cotton cultivation was relatively 
small in respect to the total land cultivated, no occurrence 
of the cotton-worm pest appears to have been noticed. 
Willcocks remarks that it is practically certain that it did 
not exist in great numbers, nor do serious dam" to 
the crop before 1877.* 

An almost general feeder, in the larval stage, on her¬ 
baceous plants, the insect shows no preference for cotton 
leaves as food; in fact, in situations where other food- 

» Loc. cit. p. IJ, 
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plants are plentiful, it avoids feeding on cotton plants 
entirely. Such is the case in India, where about 
20,000,000 acres of cotton are cultivated annually, and 
where P. litura is a common insect, yet the species 
has never been recorded as attacking cotton, although 
it has occurred as a pest in both tobacco and castor-oil 
plantations. It is reasonable, therefore, to assume that 
the pest was not only not introduced into the country with 
cotton, but also that previous to 1877 it subsisted in 
Egypt on other known food-plants, all of which, how¬ 
ever, owing to the limitations of water-supply, were not 
abundant for the greater part of the year. The alteration 
of the watering conditions, which have permitted the 
prolongation of the cropping of clover and the increase 
of the areas under cotton, have enabled the worm to 
adapt itself to the new food to such an extent as not 
only to sustain the life of a few individuals, but to permit 
immense numbers to survive and propagate. 

Ahmed Zaki Pasha is quoted as stating that the pest 
existed as a clover worm formerly, and that the scanty 
water-supply given to cotton in the old days kept it so 
much in check that it was not until the year 1879, when 
a specially favourable summer water-supply occurred, that 
it attacked cotton. From this date onwards the insect is 
said to have been present annually in sufficient numbers 
to reduce the crop materially in years when the climatic 
conditions were favourable to its development.’ 

On August 18, 1877, a report was drawn up by MM. 
De Vecchi and Amici addressed to Ragheb Pasha, Minister 
of Agriculture and Commerce, in which it was declared 
that a worm attacking cotton plants had been found on 
a farm directed by Sedky Bey at Choubrah. It is prob¬ 
able that two different species were observed at the 
same time, one of which attacked the roots of the plants, 
and was referred to as Noctna sttbierrcinea, and the other, 
which attacked the young plants themselves, which was 
called N. gossypii, the latter being said to destroy young 
cotton in America. There is no doubt that the species 

^ Sir Wm. Willcocks, “A Ten Million Kantar Cotton Crop,'* Bull^ 
VInstitut Egyptien, 1911, p. 209. 
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which was called N. subterranea was one of the cut-worms, 
probably Agrotisypsilon^ Rott. The other species is, how¬ 
ever, less easy to recognise, MM. De Vecchi and Amici 
stating that they were prevented from carrying out their 
investigations owing to the prompt measures which were 
adopted to destroy the insects while still in the larval 
stage. ^ 

In 1878 and 1879 M. Lascaris, manager of the estates 
of Dranet Pasha, recognised, under the name of Noctua 
gossypiiy a pest attacking cotton, which, from his careful 
descriptions of the egg-masses and habits of the larvae, 
leaves no doubt as to its identity with Prodenia litiira} 

From the year 1877 the Delta Barrage held up more 
water on its gauge than previously, and in consequence 
the irrigation of the country was improved.^ This epoch 
coincides with the first observance of the pest recorded 
by MM. De Vecchi and Amici. In the following year, 
which was one in which the Nile flood assumed terrible 
proportions and did a large amount of damage, M. Lascaris 
shows that the attack of the cotton worms had been 
sufficiently severe to necessitate remedial measures being 
adopted against them on the estates under his charge.^ 
He also adds, ‘‘J’ai indique toutes les observations faites 
sur les chenilles qui ont devore en 1878 plus grande 
partie des cotons d’Lgypte.”^ The water-supply in 
the early part of 1879, consequence of the previous 
year’s flood, was so good that, although the Delta 
Barrage was never regulated, the Delta canals ran 
throughout the summer.*^ In this year the damage done 
by cotton worms seems to have been very great, M. 
Lascaris remarking in the article already mentioned: En 
1879, nous perdions 15 pour cent, de notre recolte de 
coton* detruite par les chenilles {Noctua gosbjpii), et nos 


* Albert Ismalun, Bull. Com, Agric, No. i. Avril 1884, “Communication 
sur le Ravageur du Cotonnier,” p. 7, Annexe C. 

• Albert Ismalun, loc, cit. Annexe D. 

• Sir Wm. Willcocks, loc. cit, p. 195. 

* Bull, Soc, Egypt, d'Agric. 1880, p. 55. 

* Loc, cit, p. 57. 

• Sir Wm. Willcocks, loc, cit. p. 200. 

37 * 
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voisins qui n’avaient rien fait pour se d^barrasser de ces 
insectes perdaient jusqu’ci 30 pour cent.” 

Between 1879 and 1884 there was very little water 
available in the months of March and April, and, the 
canals being full of silt, there was but little water in 
them until April 15, when sowings began.^ 

In 1880 M. De Vecchi, then Director of the Bureau 
of Agriculture, sent specimens of all stages of the cotton 
worm to Signor Camille Rondani, Professor of Natural 
History and Entomology at Parma. Signor Rondani 
considered the species to be distinct from any previously 
described, and furnished a lengthy description, in Latin, 
of all its stages.’* He named it Hadcna Gossipivora, Rond., 
under which name it appears to have been known in 
Egypt until Dr. Innes, in 1884, procured a new identi¬ 
fication of it, by Mabille, as Prodenia {Hadcna) littoralis, 
Boisduval, or P. {Nenria) retina^ Freyer and Herr.- 
Schaffer. 

No other severe attack seems to have occurred until 
1883, when the Alexandria Cotton Association became so 
alarmed by the ravages of the insect that they requested 
Cherif Pasha to call the attention of the Government 
to the study of the matter. They accompanied their 
request with a sample of an insecticide which was said 
to have been used with success in Charleston (S. Caro¬ 
lina) and Galveston (Texas). The President of the 
Council of Ministers then instituted a Commission under 
the Presidency of the Minister of the Interior, charged 
with the study of the remedies to be applied. Professor 
Osman Bey Ghaleb, one of the members of the Com¬ 
mission, recognised that the insects infesting the plants 
were identical with the species described by Rondani 
under the name of Hadcna Gossipivora {vide supra). 
Certain measures were advocated, but an epidemic of 
cholera which broke out in Cairo prevented the Com¬ 
missioners from undertaking the proper study of the 
question, and the Commission was dissolved without 

* Sir Wm. Willcocks, loc, cit p. 200. 

* De Vecchi, Bull. Soc. Ep^ypt. d'Ap^ric. 1880, “Observations sur ua 
uouvel Insecte nuisible au Coton,” 
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attaining any important result.^ During this year Mr. 
Gibson, Director-General of Surveys, interested himself 
in the study of the pest, and sent specimens of the 
caterpillars to Mr. Albert Ismalun, Director of the Khedi- 
vial Laboratory. Mr. Ismalun entrusted this work to Dr. 
W. Innes (now Innes Bey), who completely investigated 
the life-history of the insect and furnished Mr. Ismalun 
with a report which he published with coloured plates 
in the Bulletin dti Comite Agricolc, previously referred to. 
M. Nicolaidis observed for the first time in this year that 
the adult larva hides during the heat of the day in the 
soil at the foot of the plant.* 

As mentioned before, Dr. Innes submitted specimens 
of the perfect insects to M. Jules Mabille, who identified 
them as Prodcnia {Hadoia} littoralis, Boisduval, in 1884. In 
the same year, about the end of March, a new Commission 
was founded, to resume the enquiries and investigations 
which had been commenced in 1883. This Commission 
included among its members Mr. Ismalun Bey, Dr. W. 
Innes, and Professor Osman Bey Ghaleb. Attempts were 
made to explain to small landowners and others the origin 
of the pest atid,.some of the means recommended to com¬ 
bat it, but for the most part all such efforts were met by 
opposition and incredulit}’, even on the pan of provincial 
Governors. The insecticide sent by the xMexandria Cotton 
Association was analysed by Professor Gastinel Bey and 
found to be “ Paris Green.” This and many other 
remedies, some of the more important of which will be 
referred to later, were examined, and in some cases tested by 
the Commission. The conclusion arrived at seems to have 
been that picking off the insects was the most satisfactory 
procedure to adopt. The Comite Agricole were recom¬ 
mended to fix the times for such picking, to indicate the 
means of operating, to give prizes for the best work done, 
and to follow up the investigation of the pest in orov.r to 
increase the general knowledge with regard to it.* The 
cotton worm attack during 1884 had not been severe ; water 

^ A. Ismalun, loc. cit. p. 8. 

* A. Ismalun, loc, cit. Annexe F. 

* A. Ismalun, loc, cit, p, 24, 
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had, however, been very scarce, and large areas of ratoon 
cotton in the north of the Delta are said to have received no 
water at all until the flood arrived in August. In spite of this 
shortage the crop for this year (3,615,750 kantars) exceeded 
that of any year previous and was not itself passed until 
1890, when a larger area was planted. 

During the year 1885 little or nothing appears to have 
been done to advance the knowledge of the pest. The year 
1886 is said to have been a bad cotton-worm year,^ but no 
action seems to have been taken for the destruction of the 
pest on a large scale. 

Comparing the yield of 1886 with those of the years in 
proximity to it, one must conclude that, however alarming 
the attack of the worm may have appeared at one time, very 
little damage was actually done to the cotton crop with 
regard to quantity. Sir Wm. Willcocks remarks that in this 
year the worms were very plentiful in September, and that 
great destruction of them was caused by the heaj^ during 
that month, assisted by the very numerous production of 
frogs in the north of Egypt.- The crops from 1885 to 1889, 
with the exception of that of 1888, show a steady increase in 
quantity, consistent with the probable ig^rcase of area 
planted each year. The figures are as follows ; 

1885 .2,923,450 kantars 

1886 . 

1887 . 2,t,^7,000 „ 

1888 .2,72^.000 „ 

1889 ....... 3,i8;,(x>k) ,, 

In 1887 M. Sickenberger, Director of the Botanical 
Garden of the Cairo School of Medicine, published two 
pamphlets dealing with the cotton worm, entitled. Guide 
pour le Destruction dll Ver du C«/o///«Vr (Impr. Nat., le Caire) 
and Experiences stir le I'cr du Cotoniiier {Wxxwsiry of Public 
Instruction). Although these referred mainly to experiments 
which the author had conducted at Choubrah with regard 
to chemical insecticides, there are a few records which are 
especially valuable with respect to the occurrence of the 

* F. C. Willrorks, Year-Book Khid, Aj^ric Soc. 1905, p. 16. 

* “A Ten Million Kantar Cotton Crop," Bull.de VInstitut Egyptien^ 19111 
p. 204. 
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broods of cotton worm during the year. Cotton worms 
appeared on the observed plot early in June, and an 
application was made of a powder (“ la poudre alumino- 
phenique the effect of which, the author says, was to 
cause the worm to leave the plot. By July 9 they had 
all quitted. On August 5 fresh deposits of eggs were 
found on maize and weeds, but the treated cotton 
remained free from attack. On September 17 another 
deposit of eggs was observed on clover, five days old, as 
well as on weeds, and still on the 22nd of the month the 
treated cotton was found exempt from worms. M. Sicken- 
berger remarks that the worm showed itself in other fields 
and was in very large quantity in the young clover.' It may 
be remarked here that with our present knowledge of the 
habits of the cotton worm we should scarcely expect cotton 
plants to have been attacked severely or even to contain 
egg-masses at so late a date if they were well grown, as the 
worm would always prefer tender maize and clover to tough 
cotton leaves. 

No cotton-worm records are available for the years 1888, 
1889, and 1890, during which the yields appear to have shown 
a more rapid increase than previously. 

From 1891 to 1900, the Delta Barrage held up to 14 
metres on its gauge and the irrigation of ' ue Delta was 
said to be at its best.'* 

The yield during these years, in proportion to the 
areas which have been accredited to each, gives a higher 
average of kantars per feddan (i feddan = 1038 acres) 
than during any other period of ten years. It must 
be remarked, though, that considerable doubt is thrown 
upon the accuracy of the areas given, and notwithstanding 
the very favourable conditions which appeared to exist 
during this time, it is improbable that the actual yields 
per feddan were so high as has been deduced in the 
table given hereafter. Sir W. Willcocks remarks th.*. ihe 
spring level was not generally too high, and the canals 
were sufficiently deep to carry their summer supplies, 
yet they possessed such indifferent banks that they could 

* Experiences sur le Verdu Coionnter^ 1887, p. 6. 

* Sir W. Willcocks, loc, cit, p. 197. 
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not be run at a high level. They had wide channels, and 
when closed for irrigation acted as drains to the land. 

During this period of good irrigation there do not 
appear to have been any serious attacks of cotton worm 
except in the years 1891 and 1895. Again it is curious to 
note that although both these years are recorded as among 
the bad cotton-worm years,^ the crop of 1891 yielded about 
600,000 kantars in excess of that of 1890, and that of 1895 
was in excess of any previous year and averaged over five 
and a quarter kantars per feddan. 

In 1895 a third Commission was appointed by Govern¬ 
ment to study the means of destroying the cotton worm. 
This Commission was under the Presidency of Omar 
Pasha Loutfi, and included among its members Yacoub 
Artin Pasha, Soliman Pasha Maher, Ahmed Bey Zaki, 
Osman Bey Ghaleb, and M. Sickenberger. Many sugges¬ 
tions were considered by the Commission, as well as a 
report by Mr. Mitchell, Professor of Zoology at the School 
of Agriculture, Ghizeh. At the second sitting Mr. tVallace, 
Director of the School of Agriculture, who, after his return 
to Egypt, was asked to join the Commission, furnished 
a short report on the outbreak of cotton worm in 1895. 
This outbreak is said to have been prevalent all over Lower 
Egypt about June 10 of that year. 

The following extracts arc given verbatim from the 
report which was published in Lcs Proces-verbaux dcs 
Seances de la Commission, 1896, pp. 108-115: "A great 
portion of the green berseem had been attacked and completely 
destroyed. In some cases, where the crop was entirely eaten 
or had become dry bejore the caterpillars reached full maturity, 
they migrated to the adjoining lands and damaged the crop. 
The area of damaged cotton was inconsiderable, and the plants 
recovered almost entirely after the attack had passed." Mr. 
Wallace then proceeds to recommend pouring paraffin 
on the surface of water in ditches to prevent the 
migration from one field to another. The first outbreak 
began about May 1, and lasted until the middle of June, 
and the second commenced in the beginning of June and 
continued until the middle of July. The writer shows 
* F. C, Willcocks, Year’‘Book Khediv. Agric. Soc» 1905, p. 16. 
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that the worms will survive immersion in water for 
twelve hours, except at the time just previous to pupa¬ 
tion, when they can be drowned easily. 

The second brood, which appeared in the beginning 
of June, was very extensive, “ affecting the greater portion 
of the cotton area, except in Upper Egypt!' The plants re¬ 
covered for a second time “ in a marvellous manner',' but 
the first pickings were late. 

In the last days of July and first ten days of August, 
a feeble attack by a third brood was reported from almost 
every province in Lower Egypt. “ Why the third brood 
passed in such a harmless manner is of the greatest inter¬ 
est and practical importance. Had it appeared in the same 
force as the second brood did, at least half of the cotton 
crop must have been lost. There are tivo things of which 
we are certain: First, that many caterpillars of the second 
brood grew to full maturity and descended into the ground 
at the roots of the cotton plants, ready to form chrysalides; 
and second, that very few moths ever made their appearance!' 
The third brood, although doing no harm in Lower Egypt, 
destroyed much cotton in the Fayoum. “ Some villages 
lost 75 per cent, of their cotton, while others have entirely 
escaped. In one village 1 saw 200 fcddans of cotton destroyed, 
while there had only been thirty fcddans affctcd during the 
former attack." Mr. Wallace accounts for the difference 
between the severity of attacks in Lower Egypt and the 
Fayoum by reason of the watering given in Lower Egypt 
having destroyed the pupae in the ground or prevented 
the moths from emerging. The Fayoum attack was said 
by the natives to have been made severe owing to the 
absence of insectivorous birds and locusts in that year. 

Two other important matters Mr. Wallace touches 
on in his report. The first is his advice that the cotton 
worm should be fought by united action brought about 
by a Khedivial Decree, and that the picking and burning 
of leaves containing egg-masses or small worms should 
be undertaken, as it " has been found to be the most effective 
plan!' The second is his opposition to the proposal to 
close the irrigation canals on May i. He says that such 
a measure would severely afflict the poorer classes, owing 
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to their loss of a cutting of clover. The loss is apparently 
overestimated, as at the present time the cotton worm 
itself frequently takes the last cutting, and is thus enabled 
to subsist and multiply to destroy the cotton later. 

The conclusions arrived at by the Commission were 
to recommend the Government to take steps to compel 
cultivators to pick off cotton leaves, containing egg-masses, 
to burn or bury all such leaves instead of throwing them 
into the drains and canals, to water the fields infested 
with cotton worm six days after the disappearance of 
the worm for the purpose of pupating, and to continue 
watering every ten days to destroy the chrysalides; in 
the case of fields of berseem or beans affected by the 
worm, to water the soil after the harvest and to plough 
and inundate the whole ground. 

From 1895 to 1898 there are no definite records of 
cotton-worm attacks, and no government action seems 
to have been taken on the recommendation 4)f the 
Commission of 1895. 

The year 1899 was said to have been a good year, 
and cotton worm does not appear to have occurred in 
large numbers except in a few districts. , . 

In 1900 cotton worm seems to have become trouble¬ 
some towards the end of June, but no serious damage 
is said to have occurred. The average yield per feddan 
in this year was nevertheless more than one kantar less 
than in the previous year. It may have been that the 
occurrence of boll-worms in this year was excessive, but 
as there are very few records of the annual ravages of 
this pest it is impossible to apportion the blame to it 
with certainty. 

From 1901 the Barrage began to hold up more water, 
and water-supply was therefore more plentiful. The year 
was an exceptionally hot one and quite unfavourable to 
the development of cotton worm. Of the cultivable land 
of Egypt 23J per cent, bore cotton, and the yield averaged 
over five kantars per feddan. 

The yield of cotton in 1902 was not so large as in the 
previous year, although the area under the crop had 
increased by 26,000 feddans. There does not appear to 
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be any record of serious damage being done by cotton 
worms in this year. 

The Assuan Reservoir commenced to be drawn upon 
in 1903, and the water-supply of Lower Egypt was further 
enhanced. 

The summer supply of water for the year was about 
average, and no severe attack of cotton worm was recorded. 
In spite of this it should be noted that, with 180,000 feddans 
more land planted in cotton than existed in 1899, the 
yield for the year was less than in the last-mentioned year. 

The year 1904 is usually referred to as among the 
“ bad cotton-worm years," but although the attack must 
be regarded as serious, it does not appear to have been 
general after the disappearance of the first brood. Accord¬ 
ing to a note kindly furnished to me by M. Victor Mosseri, 
certain districts in the Province of Behera were severely 
damaged, but Gharbia and Dakahlia Provinces suffered 
much less, and Menoufia and Galioubia to a very small 
extent. The summer water-supply was said to have been 
exceptionally good, but in spite of this the crop per feddan 
was lower than that recorded for any year in the previous 
decade. , 

On December 31, 1904, the Khedivial Agricultural 
Society, in view of the great damage, wluch they esti¬ 
mated had been done by the cotton worm in that year, 
urged the Government to take steps to minimise the 
effect of future attacks. The Government, encouraged by 
the success which had attended the campaign which had 
been so well organised and ably carried out by the 
Ministry of the Interior in that year against the visita¬ 
tion of locusts, decided to promulgate a short decree 
and make the same Ministry responsible for its execution. 
In drawing up this decree the recommendations made by 
the Commission of 1895 were followed up to a large 
extent. The articles of the decree arc summarised as 
follows: 

"Art. I. All leaves on which eggs of ‘cotton worm’ 
are found, to be immediately picked and burned. 

" If the administrative authorities consider eggs to have 
been laid on any crop in quantities sufficient to constitute 
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a public danger, the picking to be carried out under their 
supervision, and, if necessary, under their orders. 

" Art. 2. Every boy between the ages of ten and 
eighteen years who is accustomed to work, is liable to 
requisition by the administrative authorities, and will be 
paid at certain rates to be fixed by the Mudir in consulta¬ 
tion with the Local Committee of the Agricultural Society. 

“Art. 3. Before proceeding to carry out the work, 
administrative authorities must ascertain from the pro¬ 
prietor, or his representative, or his tenant, whether he 
is willing to do it himself 

“ If he accepts, the administrative authorities may at 
his request supply him with the necessary number of 
boys, on his paying in advance the necessary sum. 

"Art. 4. If the proprietor or his representative or 
tenant is unable to do the work, or if he refuses, or shows 
neglect, the administrative authorities will carry it out 
themselves, charging him with the cost, which will not 
exceed 20 piastres (i piastre = 2|</.) a feddan for each 
picking, and which will be recovered in the same way as 
the land-tax. 

" Art. 5. The Omdehs will see these measures carried 
out, under the supervision of the Mudirs, Governors, 
Mamurs, and other officials, and they will be assi^ed by 
their Sheikhs Balad, Sheikhs Ezba, and Sheikhs Ghafir. 

“ Art. 6. Any person withholding a boy when called 
upon, or who, when entrusted with the duty of picking, 
transporting, or burning, is guilty of any n^gl.ect or action 
which might result in the leaves not being burned, is liable 
to imprisonment up to one month, and fine up to ;^E.2. 

“Art. 7. Any boy, who, when called up for picking, 
transporting, or burning leaves, is guilty of any neglect 
or action which might result in the leaves not being burned, 
and any boy who, having been called upon in accordance 
with Art. 2, refuses to come, or endeavours to evade work, 
is liable to imprisonment up to one week, and fine up to 
;^;E.I. . . .” 

The text of this decree was approved by the General 
Assembly, and was published on April 17, 1905. 

In 1905 the cotton worm appeared more generally 
than in 1904, but was kept well in hand, the new organisa¬ 
tion having done excellent work in destroying the pest 
wherever it appeared. So efficiently was the work executed 
that Mr. Machell in his report says: “ The cotton worm, 
which had hitherto done such a vast amount of injury, 
has this year done absolutely none.’’^ 


* Report on the Cotton Wonn^ 1905, Ministry of the Interior, p. 5, 
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In the irrigation reports for the same year the summer 
water-supply was said to be average, yet the crop was 
even worse than that of 1904, the previous lowest record 
crop per feddan. It is clear that although the cotton-worm 
attack has been recorded as more general in this year 
than in 1904, some places remained quite free even in 
this year, and gave good returns: the great reduction in 
yield was probably due to a combination of unfavourable 
conditions in localities the crops from which usually 
had a predominant influence upon the total crop of the 
country. 

In 1906 and 1907 the crop conditions appear to have 
been favourable. In 1906 the first generation of worms 
was quite abundant, but there was a decrease in their 
numbers during the second and third generations through 
natural controlling factors (Mosseri). The year following 
was somewhat similar, and worms disappeared in July. 
In both these years the summer supply of water was 
said to have been very good. The average yields per 
feddan, although higher than in 1904 and 1905, were still 
much lower than those recorded for the last six years 
of the preceding century, and this fact seems to have 
attracted the attention of the Khedivial Agricultural 
Society, upon whose initiative a Commission was formed 
in March 1908, to study the question. In the report of 
this Commission the effect was said to be attributable 
to seven principal causes in connection with the following; 

1. Deterioration of the soil. 

2. Irrigation and water rotations. 

3. Drainage. 

4. Climate. 

5. Deterioration of the plant. 

6 . Insect pests. 

7. Manures. 

The chief questions considered by the Corrimission 
appear to have been those connected with the effect 
of fluctuation of the sub-soil water-level on the cotton 
plant, the deficiency of drainage, and above all the cotton 
worm. In this year (1908) the attacks of cotton worm 
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were particularly severe.* The number of worms in¬ 
creased through the three generations, and the attack 
was general, but not to such a great extent as in 1909. 
The degree of virulence varied greatly in different places, 
and the worms disappeared in the middle of September 
(Mosseri). The summer water-supply was below the 
average, and the crop fell to 4'12 kantars per feddan, the 
lowest record for any year up to this date with the 
exception of 1905. The campaign organised by the 
Ministry of the Interior in 1906 was pndoubtedly a 
measure calculated to produce an amelioration of the 
conditions even in the worst cotton-worm years, so far 
as the instructions laid down, with regard to the re¬ 
porting and combating the attacks as soon as they 
appeared, were strictly adhered to. In order to guarantee 
this it had been recognised that a capable and energetic 
European staff was necessary. It was however thought, in 
some quarters, that the native officials who had worked 
with the European staff for three consecutive seasons in 
the cotton-worm campaign might be capable of efficiently 
conducting the operations by themselves. That the con¬ 
trary was the case was well exemplified^ in 1908, and 
more especially 1909, in spite of the contention put 
forward that the virulence of the attack in the second 
year was such that on the plantations where careful 
hand-picking was persistently carried on, the worms are 
said to have appeared in their second and third generations, 
“moving like a stream, and devastating everything before 
them ; leayes, squares, buds, flowers, and bolls ” (Mosseri). 
It cannot be denied that in spite of the severity of the 
attack little or nothing was done by the staff entrusted 
with the control of the pest to check its ravages, the 
extent of which seems to have been so successfully con¬ 
cealed, that, until late in the year, the reports with regard 
to the crop had been most encouraging. M. Ed. Gantds^ 
says : “ La recolte du coton 1909 s’annon^ait tr6s abondante. 
Nous esperions alors atteindre facilement les chiffres de 

^ Ed. Gantts, “ Les mesures de Defense contre les Vers du Cotonnier,’* 
Bull Soc. Entomol. d'Egypte^ 1910, p. 35. 

* Loc. cit, p. 38. 
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rendement de nos meilleures ann6es et m^me les surpasser.*^ 
But he adds a little later: ‘‘Or jusqu’aujourd’hui cette 
r6colte n’atteint que *4,800,000 kantars environ. Trfes 
difficilement nous parviendrons peut-^tre a 5,000,000 de 
kantars/' 

The outcry which followed the sudden change from 
the most favourable reported conditions to the most 
unsatisfactory realisations led to the condemnation, by 
a large number of people, of the system of picking off 
egg-masses and cotton worms, as useless and damaging 
to the plant, whereas it was not the system which was 
at fault but the method or neglect of its application. In 
so far as the cotton worm had contributed to the disastrous 
results of the year, there is abundant evidence to show 
that very little was done, except by a few careful culti¬ 
vators on their own initiative, to prevent the ravages by 
the pest being carried out to their fullest extent. M. Ed. 
Gantes, with regard to the pest in this year, says “ Des 
le mois de Mai, les chenilles firent leur apparition dans 
le Delta. Leurs ravages furent tels que le coton ayant 
totalement detruit, de nombreux champs durent etre 
laboures et semes en inais." This is an eloquent testi¬ 
mony to what M. Gantes calls later: “ Insouciance du 
fellah, negligence des omdehs charges d surveiller et 
de rendre obligatoire reffeuillage dans les champs con- 
tamin^s.” If the cotton worm was permitted to destroy 
the cotton plants in the manner referred to at the com¬ 
mencement of their growth and at a time when it was 
most easy to check it, it can be readily understood how 
much greater would have been the damage inflicted by 
the second and third broods, which appeared on the older 
plants, and would have been to a large extent concealed 
and protected by their heavier foliage. 

The low record of 1905, the previous worst year, when 
the average stood at 3-8 kantars, was not even rc. jhed, 
and 1909 obtained the lowest average yet recorded, namely, 
3*13 kantars per feddan. The irrigation reports for 1909 
show that the summer water-supply was very good, and 
a completely satisfactory reason for the whole of the very 

‘ Loc, cit. p. 39. 
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large deficit in the crop has not been furnished, owing to 
the absence of trained observers at that time. 

The Government now realised that the control of the 
campaign against the pest could not yet be safely entrusted 
to the people themselves, and that it was necessary that a 
European staff should be employed as in previous years. 
Such a staff was again organised, under the Ministry of the 
Interior, for the conduct of the campaign of 1910. In the 
same year a Commission was formed under the Presi¬ 
dency of Prince Hussein Kamel Pasha—(i) to study the 
causes of the decrease in yield in 1909, and (2) to indicate 
the measures to be adopted to restore the productivity of 
the cotton areas. This Commission published a report 
after hearing the evidence of several important witnesses. 
With regard to the causes for the deficit in yield in 1909 
the report says^: “ En cours d'etudes elle (la Commission) 
a determine qu’aucune cause speciale nouvelle n’etait 
attributable a I’annee 1909, mais durant celte annee il 
y avait en coincidence et aggravation de causes d6jk 
operantes precedcmment.” 

A number of important suggestions were made by 
this Commission, most of which, however, have little 
connection with the present paper and may be omitted. 
The Commission decided, with regard to the system of 
picking off leaves containing cotton-worm eggs, etc., in 
the manner established by law, that, if the picking was 
done methodically and promptly on the whole area planted 
with cotton as soon as the egg-masses appeared, the effect 
would be advantageous, but that it was necessary to 
entrust the control of such work to a staff specially 
qualified and, in part, permanently employed, to enable the 
officials thus appointed to become acquainted with the 
districts in which they would operate. The Commission 
further recommended the offering of substantial prizes by 
Government for the introduction of a more practical and 
less costly system of combating the pest than that at 
present employed. The protection of insectivorous birds 
and the formation of a Department of Agriculture were 


* Rapport giniral de la Commission du Coton, 1910, p. 28. 
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also among the recommendations to which effect has since 
been given. 

The crop of 1910 was the largest on record, although 
not giving so great a yield per feddan as 1906. Cotton- 
worm attacks were not serious, and the cultivators gained 
confidence once more that their fields were still capable 
of yielding good cotton crops. 

The Government Agricultural Department was started 
in October 1910, and arrangements were made that the 
inspectors of the new Department should combine with 
those officials of the Ministry of the Interior who were in 
charge of the cotton-worm campaign in 1911, to carryout 
the usual procedure. The successful year just preceding, 
wherein good crops and high prices had coincided, had 
made the cultivators careless again, and this, assisted by 
the negligence exhibited by the temporary cotton-worm 
staff, prevented the very small staff of the new Depart¬ 
ment becoming aware of the extent of the severe second- 
brood attack of cotton worm which occurred in July, until 
it had become generally established. The apathy of 
the cultivators and the negligence of the omdehs and 
temporary maow^enin had to be contended with, and 
in the meantime large areas presented a deplorable 
appearance. 

The estimates of the crop were placed by a number of 
people interested in cotton at a figure even lower than that 
of. 1909; but although the damage had been great and 
permanent in some districts, the recovery made in others 
was so good that, given a fairly mild autumn, there was 
every prospect of a moderately good crop. The summer 
water-supply was good, and the temperature remained 
high until late in the season, enabling a very fair second 
and third picking to be obtained even where the first 
had failed. The conditions were so favourable towards 
the end of the year that all estimates of the ciop 
were greatly exceeded, and the total reached to 'within 
120,000 kantars of the previous year. The years 1909 
and 1911 are examples of the degree of inaccuracy which 
it is possible for an estimate of the crop to assume. In 
the first year the cotton-worm ravages were severe. 
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and increasing in intensity throughout the year, but 
were unreported to a great extent; the estimates were 
about 50 per cent, too high. In the second the ravages 
were suppressed after the second brood. Although 
very serious until then, an insufficient allowance was 
made for the remarkable recovery which occurred; 
the common Alexandria estimate was 33 per cent, too 
low. 

It may also be remarked that, whereas a combination 
of adverse influences is said to have caused the deteriora¬ 
tion of the 1909 crop, a combination of favourable ones, 
after the cotton-worm attack, seems to have assisted that 
of 1911. The boll-worm attack was fortunately late in the 
latter year, otherwise the crop would have been much 
reduced. Dr. Gough, Entomologist of the Department of 
Agriculture, when experimenting with late broods of 
cotton-worm in this year, observed that all the individuals 
of the winter broods under his examination were destroyed 
by an internal malady, probably identical with tha? which 
played an important part in the next year in destroying 
the pest. 

In view of the inefficient manner in which the temporary 
cotton-worm staff carried out their duties in 1911, the 
Department of Agriculture recommended the Government 
to permit the substitution for this staff of a special staff 
of sub-inspectors working under contracts for a period 
of one year. It was realised that the officers required for 
employment on such specialised work as was necessary 
in a cotton-worm campaign, could not be obtained unless 
a prospect of continuous employment was made more 
certain, and it was urged that, with a selected and com¬ 
petent staff, fewer employes would be required and a great 
economy would be effected in the cost of the campaign. 
In compliance with this recommendation the Department 
was permitted to select a small number of European and 
native sub-inspectors who should be available during 
the cotton-worm campaign for that special work under 
the Inspectors of the Agricultural Department, and who 
at other times should be employed for Departmental 
cotton-seed distribution and other operations. These few 
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officials, together with some others appointed, as before, 
by the Ministry of the Interior, for short terms, accom¬ 
plished the work they had to do in 1912 with great 
efficiency and at a much smaller cost to Government than 
hitherto. 

The first brood of cotton worms in 1912 was an 
extensive one and gave promise of causing even worse 
damage than that of 1911, but it was energetically con¬ 
trolled, and no destruction was done to the cotton crop. 
Clover fields which were found badly infested with the 
worms in the early part of the year were destroyed by 
order, and this brood received a severe check. 

The second brood reached its height on or about July 9, 
after which it rapidly diminished, and the third brood in 
August was insignificant. The whole attack strikingly 
resembled that of 1895 (see pp. 600 and 615). During the 
month of June experiments were being conducted in the 
laboratories of the Department of Agriculture with a 
protozoan disease (Mkrosporidium polyedricum, Bolle), 
already known to exist in Egypt, and which had been 
received in the bodies of silk-worms from Japan. This 
disease became so virulent in the Entomological labora¬ 
tory that all the cotton worms which were in cages under 
observation for other experimental purposes were de¬ 
stroyed by it. Later in the same month a number of 
worms sent to the Entomologist for examination were 
found to be exhibiting the same disease, and it was clear 
that the latter had appeared spontaneously in several 
widely separated localities in the country. It is probable 
that most of the cotton worms which escaped the vigilance 
of the cotton-worm staff and the pickers succumbed to the 
disease, as their disappearance in the later months was 
almost complete. 

Table of Areas and Cotton Crops (1890-1912) . 

The following table showing the total cultivated area, 
the cotton area, the yield, etc., for each year, has been 
compiled from the mo$t reliable sources available; 
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Table showing the production of cotton from 1890 to 19 ii, together with a 
comparison of the cotton area, with the total under cultivation, the average 
yield per feddan^ condition of summer water-supply, and occurrence 
of cotton worm. {One feddan = 1038 acres ; one kantar = 99*05 lb.) 


Year, 

i 

Total culti¬ 
vated area, 
Feddans. 

Area under 
cotton. 
Feddans. 

Percentage of 
cotton area to 
total area. 

Crop. 

Kantars. 

Kantars per 
feddan. 

Summer 

water-supply. 

Cotton-worm occurrence. 

1890 

_ 

_ 

_ 

4,'59.405 


Rad 


1891 

— 

— 

— 

4,765,341 

— 

Average 

Reputed bad attack. 

1892 

— 

— 

— 

<;,22o,t;io 

— 

Rad 

— 

1893 

— 

— 

— 

5,033,235 

— 

Good 

— 

1894 

4.796,250 

965,946 

20 T 

4.619,233 

478 

Average 

— 

1895 

4,874.456 

997,735 

20'4 

5,276,128 

5-28 

Good 

Reputed bad attack, but 
worms disappeared early 
in August, except in the 
Fayoum. 

1896 

4,942,641 

1,050.749 

21*2 

5,879.479 

5‘60 

Good 

— 

1897 

5,047,698 

1,128,151 

22-3 

i 6,543.628 

5-80 

Good 

— 

1898 

5,087,887 

1,121,262 

1 22 ‘O 


VqS 

Rad 

— 

1899 

5,'85,835 

1,153,307 

22‘2 

6.509,645 

5 64 

Good 

Slight and localised. 

1900 

5,23',298 

1,230,319 

235 

5,435,480 

4 ‘42 

Very bad 

Cotton worm numerous in 
second brood towards 
end of June, but damage 
not serious. 

1901 

5,267,39' 

1,249,844 

237 

6,369,911 

5*10 

Bad 

Heat prevented develop¬ 
ment of %)tton worm; 
very slight damage. 

1902 

3,334,565 

',273,677 

23'9 ! 

5,838,790 

4-58 

Well be- 

No serious attack. 

1903 

5,224,469 

1,332,510 

1,436,709 

25*5 

6,508,947 

4-88 

Above av 

No serious attack. 

1904 

5,376,779 

267 

6,313,^70 


K\. good 

Serious, but localised. 

1905 

5,403,891 

1,566,602 

28 9 1 

5,959,883 

3*So 

Average 

^Serious, and more general. 

1906 

5,339.638 

1,506,291 

28 0 

6,949,383 

4‘6i 

Ex good 

Worms disappeared early 
in July. 

1907 

5,402,716 

1,603,224 j 

29*6 

7,234,674 

4 * 5 * 

Very goorl 

Worms disappeared early. 

1908 

5,326,512 

1,640,415 

30-8 ' 

6, 75 ','25 

4'12 

Below av. 

Serious, rather general; dis¬ 
appeared al>out Sept. 20. 

1909 

5,373,982 

E 597 ,o 55 

297 

5,000,737 

3*13 

Very good 

Scri(»us; all three genera¬ 
tions abundant. 

1910 

5,345,352 

1^642,610 ! 

307 

7,505,072' 

4’57 

Good 

Not severe ; worms disap¬ 
peared early. 

I9II 

5,263,859 

1,711,240 

i 

32-5 

7 .iS6.32S- 

4 ’ 3 > 

Very good 

Serious; second brood most 
destructive, di.sappeared 
late, but third brood 
weaker and in maize. 

1912 

5.285,454 

1,721,815 

32*5 



Below av. 

1 

i 

Plentiful first brood; second 
diminished from July 9 
and disappeared early in 
August. 


Note i. —It should be remarked that the basin as well as the canalisation areas 
are included in the above totals, and, with regard to this, that very little cotton 
is grown in the former, which situations are also usually entirely unattacked by 
cotton worm. Excluding the basin areas, for example, in the year 1912 over 
40 per cent, of the remaining cultivated land receiving perennial water-supply, has 
been planted with cotton. 

Note 2.— The conditions of the summer water-supply from 1890 to 1901 arc 
taken from Sir H. brown’s Delta Bairage^ 1902, p. 71 ; for the subsequent years 
they have been supplied by the Irrigation Department. 

‘ The Sudan cotton exported to Egypt {ginned and unginned) amounted to 
68,465 kantars in 1910, and has been deducted from the total. 

* For this year the Sudan crop deducted was 37,880 kantar^, 
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Influences Controlling the Severity of Cotton-worm 
Visitations 

An examination of the table just given will show that, 
if the areas which were stated to have been planted in 
cotton in each year previous to 1900 are accepted as correct, 
the variation in the production per feddan has experienced 
a wide range, namely, from 5-80 kantars in 1897 to 3-13 in 
1909, a falling off of 46 per cent, from the higher figure. 
Not only is this to be remarked, but also that the average 
yield in later years is lower than previously. 

It is too frequently assumed that the decrease in 
yield is due to one of the particular causes mentioned 
below: 

1. The increase of area under cotton and the planting of 
the same twice within a period of three years, causing a 
loss in productivity of the soil. 

2. The close spacing of cotton plants. 

3. The bringing into cultivation of relatively unpro¬ 
ductive soils, the yields from which have reduced the 
average. It is theoretically a sound economic argument 
that the best land comes into cultivation first. 

4. The lack of sufficient drainage to carry off the in¬ 
creased amount of water available sine the Assuan 
reservoir water-supply has been capable of being drawn 
upon (1903), and the fluctuation in the sub-soil water-level. 

. 5. The increased severity of the attacks of cotton 
worm. 

6. The increased severit}'^ of the attacks of boll-worm. 

These causes have not, however, operated singly to bring 
about the result, and usually all have exerted a contri¬ 
butory influence in each year. Nevertheless the coinci¬ 
dence of the severity of the visitations of cotton worm and 
the diminution of the yield is rather marked, especially in 
recent years, for which somewhat accurate inforn ition 
is available. A reference to the accompanying' chart 
(p. 620) will serve to show the relations between yield 
and the presenee of cotton worm. 

Previous to 1905 contradictory statements with respect 
to the severity of a cotton-worm attack were of frequent 
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occurrence. These unfortunately have prevented accurate 
comparisons being made between the attacks in these 
years and those in more recent times. The confusion 
was probably occasioned by the circulation of alarming 
reports in the early part of the season when the cotton 
plants were denuded of leaves by the pest, the attacks 
of which did not recur; and, the plants having made a 
good recovery, no loss in yield was experienced. Such 
a year would, perhaps, be recorded as a “ bad cotton-worm 
year,” although the yield per feddan might have been 
higher than the average. The year 1911 presents a 
remarkable example in recent times. The decrease in 
yield per feddan, just after the great defoliation, was 
variously estimated in Alexandria and the Provinces up 
to 35 per cent, below the average, whereas the ultimate 
yield proved to be only i'2 per cent, below. In view of 
this unexpected result, the severity of the attack in 1911 
is now generally deemed to have been exaggerated. 

A further demonstration of some of the causes which 
have led to a divergence in local estimates is given in a 
note furnished by M. Victor Mosseri, who says : 

“ Cotton-worm attacks have been eiljier general or 
confined to special localities, and each of these has been 
light or serious. 

“ Frequently their effects have been over-estimated, the 
reason for such being, I surmise, that people do not realise 
exactly the disproportion which may exist between the 
quantity of worms (or egg-masses) in the first or even in the 
beginning of the second generation, and the degree of 
virulence or intensity of the attacks. And yet we know 
that such disproportion sometimes exists and that it is 
not always true that a great number of worms (or egg- 
masses) in the first or beginning of the second generation is 
bound to do a proportionate amount of injury ; indeed, the 
seasons 1910 and 1912 (especially the latter) have afforded 
very good examples of this. They teach us that we must 
take into consideration the natural equilibrium which should 
exist between insects and their enemies." 

Owing to the want of systematic observations in the 
past, it is difficult to realise the relative severity of the 
attacks of cotton worm of the earlier years to those of more 
recent years, when some form of record has been kept 
of the artificial or natural influences which have energised a 
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control. In one or two cases since 1905 the severity of 
an attack has been minimised by the strenuous application 
of artificial means, and there are instances within this 
time showing how, by neglect of prompt measures, the 
damage done by the pest has become extensive. There 
are also interesting examples of the spontaneous cessation 
of an attack after a predominance of worms in the first or 
even second broods, and there is now no doubt that the 
cause of this has been the natural impetus given to the 
increase of parasites, diseases or predatory insects, affecting 
the cotton worm and dependent on the multiplication of 
the latter. This is of course in accordance with the natural 
law, but, until Dr. Gough made the discovery of the exist¬ 
ence in Egypt of the protozoan disease above referred to, 
which effectively destroys the worms, no enemy to the 
latter has been found in sufficient numbers to account for 
the sudden cessation of the broods in certain years. The 
insects parasitic and predatory on the cotton worm in 
Egypt are figured in vol. ii. Part i. of the Agricultural 
Journal of Egypt, 1912. 

In the years previous to 1905, when no annual cam¬ 
paign was undertaken by the Government to destroy the 
worm, instances of years which have been designated 
“bad cotton-worm years” are found, in v.liich, as pre¬ 
viously mentioned, the crops were not reduced. These 
years were most probably cases in which some similar 
disease to that now' referred to became prevalent. One 
year especially (1895) was almost certainly among those 
in which such a disease interfered to check the ravages. 
Mr. Wallace, in his report to the Cotton Commission in 1895, 
in referring to the third brood of cotton worms in that 
year, says: 

“ The second brood had entirely disappeared about the 
middle of July, and, in the last days of July and the first days of 
A ugust, feeble attacks of a third brood were n ported from /. early 
every province in Egypt. The eggs :ei re being laid in' small 
numbers and in very restricted areas, but in no case did the cater¬ 
pillars do any real damage to the crop, disappearing in most cases 
before the young worm left the leeif on which the eggs were 
deposited, while none were reported to grow to full maturity.” ^ 

* Report to Commission, 1895, p. no. 
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Mr. Wallace strives to account for the feebleness of the 
third brood in the Delta by suggesting that the irrigation of 
the land was regulated so that a large number of pupae in 
the soil were imprisoned and prevented from emerging, but 
such a contingency is extremely unlikely to have occurred 
simultaneously and by chance over the whole of the Delta, 
Moreover, Mr. Wallace does not attempt to explain why 
the larvae from these eggs failed to reach maturity. In 
1912 there were many examples of young larvae being 
completely destroyed by attacks of the protozoan disease 
before reaching the age of seven days. 

Among the other influences which have affected the 
prevalence of cotton-worm attacks, climatic conditions and 
humidity (the latter either occurring naturally or artificially 
induced) play a rather important part. A most effective 
destruction of a brood is frequently caused by the occur¬ 
rence of excessively hot and dry conditions at a period 
when the eggs are about to hatch, and, even if the heat 
is only normal, the same result can be obtained Ty the 
suppression of watering during that period. It has been 
repeatedly observed that the female moths select areas 
which have just been watered on which to deposit their 
eggs, and this fact has been taken advantage of by the 
more careful cultivators, who have refrained from watering 
their cotton during the laying periods. 

Insectivorous birds are said to have exercised an ex¬ 
tensive control of insect pests in Egypt in the times 
before they were permitted to be ruthlessly destroyed, 
and among these the buff-backed heron {Dubulcus ardea) 
was conspicuous. It is said that before the value of the 
feathers of these birds was recognised, the bird was a 
prominent feature in every Egyptian landscape, picking 
up larvae and pupae from the newly turned soil. During 
1912, at the instigation of Lord Kitchener, a law was 
promulgated protecting all the more important insecti¬ 
vorous birds, providing sanctuaries for the remaining 
colonies of the buff-backed heron, and inflicting penalties 
on those people who destroyed birds whose utility to 
agriculture was an established fact. 
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Cotton-worm and Boll-worm Commission, 1912; An Exami¬ 
nation of the Remedial and Preventive Measures Pro¬ 
posed and Adopted 

At the instigation of Lord Kitchener, a Commission 
was formed to make a complete study of the chief cotton 
pests with a view to finding some more effective means 
of control than those which have been hitherto employed. 
The Commission was formed under the Presidency of 
Prince Hussein Kamel Pasha, and at the first meeting a 
sub-committee of technical and scientific members was 
appointed to investigate all proposals made in connection 
with the objects of the Commission. At the first sub¬ 
committee meeting the special branch of the work to 
be carried out by each member was defined, and it was 
determined that the result of the first year’s investigations 
should be made the subject of a report to be published 
at the end of the year. 

It may be briefly stated that all the remedial and pre¬ 
ventive measures considered by this and previous Com¬ 
missions can be co-ordinated under one of the following 
divisions or sub-divisions: 

1. Insecticide ^— (a) Mechanical; (b) Chemical. 

2. Inscctifuges. 

3. Cultural methods. 

4. Propagation of natural enemies and diseases. 

Among a very large number of suggestions examined 

by the sub-committee of the 1912 Commission, very few 
were found to be worthy of consideration, and among 
those considered, some obstacle—either of expense, diffi¬ 
culty of application, or danger to plants or animals— 
frequently prevented their adoption. Those deemed 
worthy of further examination are mentioned below 
under their proper headings. All those given refer to 
cotton worm only. 

I. Insecticidi's 
(a) Mechanical 

The practice of picking off and destroying egg-masses 
and larvae, a system which is being carried on under 
Government supervision, is found serviceable, although 
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involving a great amount of labour. Several improve¬ 
ments in the conduct of the annual campaign have 
recently been made. 

Irrigating the soil heavily at exactly the right time to 
drown .the larvae underground is efficient, but impossible 
to apply on a large scale owing to the necessity of 
watering in rotation. 

Moth-traps have been found to be non-efficient; for, 
although numbers of moths can be caught by them, the 
female cotton worm moth usually deposits most of her eggs 
before entering the trap. Further trials are being made. 

(b) Chemical 

These may be either external or internal poisons. 

Up to the present no external insecticide has been 
found which destroys the worm without injuring the 
plants at the same time. Different preparations of 
petroleum, formalin, etc., are not effective, exc,gpt in a 
strength which is dangerous to plant life. 

Among internal insecticides a large amount of work 
has been done with arsenical and other poisonous com¬ 
pounds, the difficulty in connection with the application 
of which is that, in a country where there is no rainfall, 
the poison is retained on the leaves for so long a period 
as to become a danger to man and farm animals. The 
results of recent experiments, in which these poisons 
were mixed with viscous substances to prevent their 
being readily carried about by the wind, are promising. 

2. Insectifuges 

Nothing as yet examined has given satisfaction. 

3. Cultural Methods 

The early suppression of the watering of clover, in 
which crop the earliest broods of cotton worms are able 
to multiply unchecked before entering the cotton fields, 
seems to be a satisfactory proposal. It is one, however, 
which has been very frequently put forward in the past, 
and it has been maintained by some competent authorities 
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that the late cuttings of clover for cattle-food are indis¬ 
pensable, and would not be compensated for by an increase 
in the cotton crop. There are, however, some strong 
arguments against this objection, one only of which need 
be mentioned, viz. that, previous to the establishment 
of a regulated water-supply such as now exists, no clover 
was capable of being grown after April. Opinions are 
now being obtained from the Provincial Councils as to 
whether watering of clover should be prohibited after 
May I, and it is extremely likely that a trial will be 
made in 1913 of the suppression of such watering after 
that date. 

4. Propagation of Natural Enemies and Diseases 

As previously mentioned a number of insectivorous 
birds are now under protection by law. 

Species of Braconidae and Tachinidae have been found 
attacking cotton worms in Egypt, and the preservation 
and multiplication of these should yield useful results. 

The interesting insectivorousCarabid beetle (Calosoma) ' 
{see plate, Jigs. 7 and 8), which was found in 1911 destroying 
cotton worm in, large quantities, has unfortunately pre¬ 
sented difficulties in breeding, owing to the fact that it 
is itself largely parasitised by a Tachinid. 

The protozoan disease {Mtcrosporidinm polyedricum, 
Bolle) {seep. 6 i\) is to be propagated in the Agricultural 
Department’s entomological laboratory in order that future 
broods of cotton worms may be infected with it. 

Experiments with Muscardine, Pebrine, and Flacherie 
have shown that these are not as virulent under Egyptian 
conditions as the protozoan disease above referred to. 

Conclusions 

In spite of the very large amount of attention w ..ich 
Prodenia litura has a4racted in Egypt, the extent of the 
damage to the cotton crop due to its ravages is, more 
frequently than not, greatly over-estimated. It is quite 

* Agricultural Journal of Egypt, vol. ii. Part I. p. i, pi. i, figs. 5, 6. 
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certain that there is 
no year in which the 
whole damage can be 
attributed justly to the 
cotton worm. Many 
years previous to the 
record of the first attack 
of cotton worm, the 
boll-worm was preva¬ 
lent, and the destruc¬ 
tion of cotton by this 
pest has been more con¬ 
stant and often more 
severe than by the 
cotton worm. The 
cotton worm, however, 
is more likely to 
impress the ,casual ob¬ 
server, by reason of its 
visible multitudes, than 
the boll-worm by its 
hidden ones. It must 
be remembered always 
that, whereas the cotton 
worm feeds mainly on 
the leaves, compara¬ 
tively seldom destroy¬ 
ing buds, the boll-worm 
destroys buds and bolls 
as its chief food and is 
therefore generally far 
more injurious to the 
cotton crop. 
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GENERAL NOTICES RESPECTING ECONOMIC PRODUCTS 
AND THEIR DEVELOPMENT 

THE COAL RESOURCES OF THE BRITISH 
CROV^N COLONIES AND PROTECTORATES 
Part II. {continued from p. 453) 

Rhodesia 

The coalfields of Rhodesia are found like those of Nyasa- 
land in the strata of the Karoo system, which show the 
following succession, essentially similar to that of Nyasa- 
land: 

Basalt flows. 

Forest sandstones. 

Escarpment grits. 

Upper Matabola beds with thin coals. 

Lower Matabola beds with coals. 

Basal beds and conglomerates. 

The Lower Matabola beds in which the only important 
coal-seams are found, are believed by Mr. Molyneux to be 
of Ecca age, probably a little older than the remains of 
plants and anirnal life associated with the coal measures 
of Nyasaland, which appear to correspond in part at least 
to the Upper Matabola beds. 

The coal measures occur mainly in low ground in 
shallow synclinal basins or areas which are faulted down 
below the surrounding region. The coal is at present 
worked only at Wankie, where there is a seam varying 
from 6 ft. to 12 ft. 6 in. in thickness. It also occurs in the 
Tuli, Sabi, Sebungu, Mafungabusi, Lufua and Losito, and 
Luano districts, and is probably concealed under the basalts 
of the Victoria Falls. 

The amount of ash is usually rather high, but in the 
Wankie and Tuli coals is only 8 to 13 per cent. 

The following analyses of the coal from the main seam 
at different points in the workings at Wankie are supplied 
by Mr. A. R. Thompson, Manager of the Colliery. The 
samples were taken at random over the whole width of 
the coal. 
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Main dip. 

3 - 

West slant. 


a. 

4 * 

-N 

5 * 

Thickness of seam 

6 ft. 8 in. 

8 ft. 

8 ft. 6 in. 

10 ft. 

12 ft. 6 in. 


Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Volatile matter (exclusive of 






water and sulphur) . 

22*67 

20*71 

19*41 

21*90 

*3-36 

Fixed carbon 

6 S <3 

6455 

62*72 

63-80 

64-85 

Water. 

0*70 

083 

073 

0*61 

0*67 

Ash. 

996 

11*29 

12*96 

11*33 

9*70 

Sulphur .... 

I -54 

2*62 

418 

2*36 

1*42 

Calorific value, small calories ‘ 
Evaporative power 

7,104 

13*26 

6,944 

12 96 

6,788 

12-67 

6,997 

1306 

7,211 

13-46 


* Calculatedfrom the evaporative power. 


The coal is semi-bituminous and the thickness of the 
main seam ranges from 6 ft. to 12 ft. 6 in., while in a 
prospecting shaft 4 miles west of the present colliery, it 
was 28 ft. in thickness. The coal-bearing shales dip away 
to the north and south from a ridge of schistose rock. In 
the present workings which lie to the north the dip is 
only 3°. 

Some of the foregoing details with regard to the coal¬ 
fields of Rhodesia are supplied by Mr. H. B. Maufe in a 
contribution to the International Geological Congress to be 
held in Canada in 1913, and others by Mr. A. R. Thompson. 

ASIA 

Federated Malay States 

An important discovery of coal was made in 1908 on the 
Southern Boundary of the Rantau Forest Reserve, south of 
the Selangor River, about Lat. 3'’2o'N. and Long. loT 28' E. 
It lies about seven miles west of Rawang railway station. 
The coal-bearing series, consisting of shales and sand¬ 
stones, rests unconformably on a foundation of quartzite 
and slates, which also form the surrounding hills. The 
prevailing dip is 15° west of south at 15°, but the beds are 
sometimes horizontal. They appear to be later than the 
Cretaceous granites and are probably of Tertiary age. 
This is confirmed by the evidence of the plant remains, 
which have been identified with types now living in the 
Federated Malay States. The coal is largely composed of a 
reed-like plant not sufficiently preserved for determination. 
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There appear to be two seams, though up to the present 
they have not been met with in the same bore. The larger 
and upper seam is more than 24 ft., and possibly 50 ft., in 
thickness. The coal extends for more than half a mile 
along the strike, and may be found at still greater distances. 
It is black and lustrous, does not soil the fingers, has a 
distinct conchoidal fracture, and burns with a long, smoky 
flame. The following analyses have been made ; 



Imperial 

Institute. 


J. B. Scrivenor. 

1 

B. J. 
Eaton. 


F. Dent. 

Mean of four 
Analyses. 

Best 

coal. 


Ptr eeni. 

Percent. 

Per cent. 

Pet cent. 

Per cent. 

Volatile matter 

35*50 1 

44*33 

5605 

(including water) 

33*53 

38*70 

Fixed carbon . . ] 

41*19 

28*42 

39 50 

45*00 

39*26 

Water 

18-23 

21 *21 

(see above) 

20* 16 

21*00 

Ash. . . 1 

5 08 

604 

4 ' 4 S 

1*31 

1*04 

Sulphur . 

0-38 

— 

— 


0*50 

Calorific value, small 




1 

1 


calories 

5466 

5.532' : 

— 

— ! 

S.432 

Evaporative power . 

10 20 

103 


"" 1 

10-14 


' Calculated from the evaporative power > 


In addition taton and Mungo Park made six tests of 
the evaporative power of samples from diffi rent points of 
the principal seam, and these gave a mean value of 9 97, 
corresponding to 5,342 small calories. 

. It will be seen that the coal has a high percentage of 
water and volatile matter, and a low percentage of fixed 
carbon and ash. The amount of water has a marked effect 
in diminishing the calorific value and evaporative power. 

For further particulars see J. B. Scrivenor, Report on 
the Rantau Panjang Coal Measures, 1911. 


British Borneo 

Coal is widely distributed in Borneo, occurring in most 
cases in localities at no great distance from the coast. It 
is of later age than that of most other countries, being, so 
far as is known, in every case of Tertiarj^ age, for the 
supposed discovery of plants of Gondwana types has not 
been substantiated. The oldest coal-bearing deposits, and 
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those which have been most worked, including probably 
all or nearly all those that are here referred to, are of 
Eocene age, while others have been referred to the 
Oligocene, Miocene, Pleistocene, and Recent. 

In the west of the State of Sarawak Eocene coal has 
been worked since i88i near the confluence of the river 
Simunjan with the Sadong (Long, i io° 40' E ). The coal¬ 
bearing formation consists mainly of sandstone and con¬ 
glomerates containing excellent coal. Two seams have 
been developed, the lower of which outcrops in the hills 
200 ft. above the surrounding country and miles from 
the wharves on the River Sadong, at a distance of 18 miles 
from its mouth. Its thickness varies from i ft. 2 in. to 
2 ft. 9 in., but it is interrupted by a dirt band. The dip 
is usually less than 5°. 

Another large coalfield is in course of development at 
Selantik (Long. iii° 30' E., Lat. 1° 5' N.), lying along the 
Kelingkang Range. It occurs 18 miles up the riv^ Linga 
on the left bank of the Batang Lupar, to the east of Sadong. 

Good coal also occurs farther north at Pegasus, or 
Pelagas, on the river Rejang (Long. iii° 20' E., Lat. 
2° 4S' N.), which enters the sea near Cape,Sirik ; but it is 
at present too inaccessible to be of commercial importance. 

Other localities are the rivers Mukah (Long. 112° 8' E.) 
and Bintulu (Long. 113° E.), farther to the east, and their 
tributaries. 

In the territories of the Sultan of Brunei valuable 
seams of coal also occur, on the rivers Baram (Long. 
ii4°-ii4° 30' E.) and Lunbang (Long. 115° E.), and on the 
Madalam, a tributary of the latter. These have been 
leased to the Government of Sarawak. Other places in this 
district from which coal has been reported are Mount 
Dulit (Long. 114° 15' E., Lat. 3° 10' N.), Tutau, on the 
tributary of the Baram of the same name, and Similajan. 

Be3’ond Brunei is another tract, belonging to the State 
of Sarawak, in which considerable deposits of coal occur at 
Brooketon or Muara, which lies on the south-west side of 
Brunei Bay, opposite the island of Labuan. There are 
six seams, with a thickness of 16 ft., 24 ft., 26 ft., 3 ft., 4 ft, 
and I ft 2 in., in a succession of sandstones and fine clays. 
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Only the 26 ft, seam is worked. The dip at the mine is 63% 
As fireclays are found immediately above the coal-seams, 
the strata are believed to be inverted. At a distance 
of two miles the dip is only is”, and it is possible that here 
the strata may occur in their true order. 

The coal is said to be of good quality. It burns with 
a luminous flame, giving out a considerable heat, and leaves 
a fine brown ash. 

This coalfield appears to extend under the sea as far as 
the north of the island of Labuan, where the coal outcrops 
in two ranges of hills about 300 ft. high. These hills 
consist mainly of sandstone and extend for about 3^ miles 
obliquely across the island in a north-east by east direction 
from Merinding, near Luke’s Point, on the west, through 
Belangow to Coal Point and Kubong Bluff. Outcrops also 
occur at Banting about half a mile south of Belangow, and 
two or three other points. At Kubong Bluff seams i ft. 2 in., 
I ft. 7 im, 11 ft., and 5 in. thick are stated to occur in a 
series of 275 ft. of sandstones, shales, and clays, while in 
the principal workings, which lie farther to the south-west, 
there are four seams measuring 4 ft. 6 in., i ft. 6 in , 3 ft. 9 in. 
and 9 ft. respectively. At Kubong Bluff the dip is only 
24° to the north-north-west; in the mines it is 35°, while in 
the extreme south-west it is as much as 70°. The workings 
extended from a fault at Belangow north-eastward to Coal 
Point, but operations have now been discontinued. A 
depth of 800 ft. along the dip below sea-level was attained, 
and it was expected that 1,500,000 tons could be won 
without going deeper. The coal was of good quality, 
hard, compact, with conchoidal fracture, and contained a 
yellow transparent resin. An ultimate analysis by Percy 
showed that there was present 72-27 per cent, of carbon, 
5-20 of hydrogen, 14-28 of oxygen and nitrogen, 0 30 of 
sulphur, 185 of ash, and 6 10 of hygroscopic water. The 
sandstone rock is very porous and contains much water, 
which flowed into the seams at the rate of 600 to 700 
gallons per minute. A line of railway twelve miles long 
was constructed to connect the mines with the coaling pier 
at Victoria on the south-east coast of the island. 

Coal also occurs in a nyntber of localities in Sabah, the 
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territory of the British North Borneo Chartered Company. 
It is met with immediately to the south-east of Labuan, in 
Padas, or Batu-Batu Bay in the eastern portion of Brunei 
Bay near the mouth of the river Lenkongan or Linkongan, 
115° 40' E. Long, and 5° ii' N. Lat. It is also found on the 
north coast in Gaya Island (116° E. Long., 6° N. Lat), on 
the Sequati and Kurina streams (116° 41' E. Long, and 
6° 51' N. Lat.), and the river Benkoka (117° 3' E. Long, and 
6° 50' N. Lat.) on the east side of Marudu Bay in the 
extreme north of Borneo; and in Sandakan Bay on the east 
coast (118° E. Long, and 5“ 50' N. Lat), where a coaling 
station has been established. It is believed to occur in the 
interior to the south-west of the lofty summit of Kinabalu 
(116° E. Long, and 6° N. Lat.) as well as at Penungah 
(about 117° 5' E. 'Long, and 5° 20' N. Lat.) on the river 
Kinabatangan, and on the Quarmote, a tributary on the 
right bank of the same river. 

Of much greater importance, however, is the Silynpopon 
coalfield, on the river of the same name, which enters 
Cowie Harbour in Sibuko or St. Lucia Bay in the south¬ 
east of the Company’s territory. It is situated in Long. 
117° 26' E. and Lat. 4° 18' N., 12 miles fronj the coast, but 
vessels of moderate tonnage can ascend to within miles 
of the mine. 

The dip at the mine is about 6f° to the south, and the 
coal appears to lie in a synclinal basin where the dip is 
everywhere low or the strata are actually horizontal. 

The coal is dull and compact, bituminous and slightly 
resinous in appearance, with occasionally small isolated 
patches of resin. Ultimate analysis shows it to contain, 
when dried, 70’64 per cent, of carbon, 5’62 per cent, of hydro¬ 
gen, 8 80 per cent, of oxygen, 0 85 per cent, of nitrogen, 
2'47 per cent, of sulphur (mainly as sulphate) and 11‘62 per 
cent, of ash. The calorific value is 7,416 small calories. 

The only seam which is worked is known as the 
" Queen ” seam. It is usually 5 ft. 10 in. thick and is 
included in a series consisting of sandstone and shale, 
mainly the former. Immediately over the seam is a layer 
of shale averaging 5 ft. in thickness. At a point 2 ft. from 
the floor is a band of shale 4 to 5 in. thick, which i? §uit- 
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able for holing. The highest 9 in. contains stringers of 
shale, and is consequently of somewhat inferior quality. 

The coal is worked by an incline at an angle of about 
14^“, and therefore greater than the dip of the coat. When 
this reaches the seam it is continued in four parallel roads 
in the seam in the direction of the dip ; one of these is an 
engine-way, one a man-way, and two are return air-ways. 
The coal is taken up the incline in trucks and carried over 
a railway for 3f miles to the river wharf, and thence in 
lighters to the ships in Cowie Harbour, or to the storage 
grounds at Sebattick Island, 15J miles from the wharf. 

Fire-damp has only been noticed in small quantities, and 
naked lights are employed. The water in the mine con¬ 
tains sulphuric acid in solution, presumably from the 
oxidation of pyrites, and corrodes pipes and other metallic 
objects. Wooden pipes have accordingly been substituted 
and the water-ends of the pumps are protected by lead or 
cement linings. 

There is stated to be an “ actual reserve ” of 5,600,000 
metric tons, and a " probable reserve ” of 70,000,000 metric 
tons. 

The labour employed consists mainly of Chinese 
coolies, with S( 3 me Malays and Javanese. 

Taken as a whole, the coal deposits of British territories 
in Borneo, including all the divisions which have been 
described, must be of very considerable extent and im¬ 
portance. Much, however, remains to be done in the way 
of prospecting and proving them, and there is almost an 
entire absence of analyses. From their age the coals 
would naturally be placed among the brown coals or 
lignites. They contain a considerable amount of resin, 
which frequently occurs in patches, and has been employed 
by the natives for illuminating purposes. There appears 
to be no satisfactory evidence as to the percentage of 
moisture in the Labuan coal, when mined, though this is 
obviously a matter of considerable importance ; but it would 
seem to be less than in most lignites. 


38 * 
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OCCURRENCE, DISTRIBUTION, AND UTILISA¬ 
TION OF BISMUTH ORES 

. Bismuth Minerals 

Bismuth minerals are not of very frequent occurrence, and 
they are usually found only in small quantities. The 
localities at which they are found in sufficient abundance 
to constitute workable ores of bismuth are few, and they 
rarely if ever occur in such a degree of purity that they 
can be worked for bismuth alone, the bismuth usually 
being one of several products obtained. 

The minerals of chief importance as constituents ot 
workable bismuth ores are native bismuth and bis- 
muthinite. Bismite and bismutite also occur in con¬ 
siderable quantities. Other minerals containing a high 
percentage of bismuth are bismutosphaerite (carbonate), 
j pucherite (bismuth vanadate), uranosphaerite (bismuth 
uranate), guanajuatite (bismuth selenide), tetfmdymite 
(bismuth telluride) as well as a considerable number of 
double sulphides containing lead, copper, or silver. Bis¬ 
muth also occurs as a natural alloy with gold, the com¬ 
position of which corresponds to the formula Au,Bi, as 
in maldonite, found at Maldon, Victoria, Australia. It 
also occurs alloyed with silver in chilenite found in the 
San Antonio mines, Potrero Grande, in Copiapo, Chile. 
These minerals, however, so far as is known at present, 
are comparatively rare and of no economic importance as 
constituents of bismuth ore. 

The following is a brief description of the more 
important ore-minerals of bismuth referred to above: 

Native Bismuth is a greyish-black heavy mineral the 
freshly fracthred surface of which shows a white metallic 
lustre with a somewhat pinkish tinge. It is usually found 
in lamellar or granular masses, and is very brittle and 
sectile. Its specific gravity varies from 9 6 to 9'8. Native 
bismuth occasionally contains traces of other elements, 
notably arsenic, sulphur, and tellurium. 

Btsmuthinite, or bismuth glance, bismuth sulphide (Bi|Ss), 
is a lead-grey brittle mineral, having a specific gravity 
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of about 6-5, a hardness of 2, and a grey streak. It 
crystallises in the orthorhombic system, is readily fusible 
and sectile, and often occurs associated with other bismuth 
ores, particularly the native metal. It contains about 81 
per cent, of bismuth. 

Bismite, or bismuth ochre (BizOs), occurs in massive form 
and is occasionally foliated. It varies in colour from grey 
to yellowish-white, and has a specific gravity about 4^4. It 
contains about 90 per cent, of bismuth. 

Bismutite is a hydrated bismuth carbonate. It is soft 
and easily crushed, and ranges in colour from white to 
yellow. The specific gravity varies from about yo to 7’5 
and hardness from 4 to 4 5. The mineral contains about 
90 per cent, of bismuth. 

Bismutosphoerite is a bismuth carbonate containing little 
or no water. It occurs in spherical forms with concentric 
and radiating structure. In colour it varies from bright 
yellow to dark grey or dark brown, has a hardness 3 to 3'5 
and a specific gravity about 7 3 to 7 6. It contains about 
90 per cent, of bismuth. 

Although the chief bismuth minerals contain high per¬ 
centages of the metal, the ores as mined seldom contain 
more than aboift 10 or 20 per cent. 

Bismuth ores sometimes occur in the quartz and peg¬ 
matite veins traversing gneisses, granites, porphyries, and 
slates, and also in a disseminated form in these rocks. 
The minerals other than those of bismuth most frequently 
found in bismuth ores are galena, zinc blende, iron and 
copper pyrites, sulphides of cobalt and nickel, barytes, 
cassiterite, wolframite, scheelite, molybdenite, and haematite. 
Antimony, gold, and silver minerals also occur. 

Distribution of Bismuth Ores 
Europe 

United Kingdom.—This country does not figure the 
official returns as a producer of bismuth ores, but occur¬ 
rences have been reported from several localities. Native 
bismuth occurs at the Wheal Sparnon mine, Cornwall, 
in a rich vein at the Atlas mine in Devonshire, and at 
Carrock Fells, Cumberland. At the last-mentioned locality 
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bismuth sulphide also occurs in quartz, associated with 
molybdenite and apatite; it is also found in Cornwall at 
the Botallack mine, near Redruth, at the Lanescott mine 
near St. Austell, and at the Herland mine, Gwennap. 
Bismite occurs at St. Roach and near Lostwithiel, Corn¬ 
wall. At one time bismuth ores, which occur with 
copper ore, spathic iron ore and iron pyrites, were 
obtained from the Fowey Consols mine, near Tywardreath, 
Cornwall. 

France.—For some years bismuth ores were obtained 
at Meymac from a vein in the granite, which gave chiefly 
wolframite and arsenical pyrites near the surface and in¬ 
creasing quantities of bismuth in depth. The percentage 
composition of a sample of the native bismuth from this 
locality is as follows; bismuth 9900, antimony o'is, 
arsenic 0 09, lead 0 41, iron o'l, sulphur 0 06. 

Austria-Hungary.—Bismuth ores occur and have been 
worked in Bohemia, Carinthia, and near Salzburg. Bis¬ 
muth telluride occurs in the Banat at Cziklova aitH in the 
gold and silver mines of Rezbanya. Small quantities are 
won from the Joachimsthal uranium ores. 

Germany.—In the past, bismuth ores have been obtained 
from many localities in Germany and for' many years the 
greater part of the world’s output was obtained from 
Saxony. One of the most important deposits in the latter 
State is that of Schneeberg, which consists of large masses 
of granite surrounded by mica schists and clay slates, the 
mineralised veins usually being found in the latter. A 
variety of lodes occurs ; the bismuth ores are generally 
found in the cobalt veins, which are numerous, and contain 
quartz, hornstone, cobaltine, native bismuth, pyrites, galena, 
pyrargyrite, native silver, and other minerals. At Alten- 
berg bismuth glance and native bismuth occur in quartz 
veins which traverse the “ zwitter,” a dark-coloured rock 
composed of quartz and mica, and containing a small 
quantity of finely divided tinstone. The bismuth ores are 
associated with iron and copper pyrites, wolframite, molyb¬ 
denite, fluorite, and other minerals. 

In the neighbourhood of Johanngeorgenstadt ores of 
bismuth are found along with those of silver and cobalt, 
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in the vicinity of the metalliferous greenstones, which 
traverse the granite. 

A ustralian Commonwealth 

Victoria.—Bismuth ores are stated to be found in some 
quantity among the deposits of Wombat and Snowy Creeks, 
in the north-eastern district of Victoria. The ores also 
occur in reefs at Moliagul and Kingower, in Gladstone; 
Linton, in Grenville; St. Arnaud and Maldon {The Economic 
Minerals and Rocks of Victoria, A. E. Kitson, Melbourne; 
Victoria Department of Mines, 1906). During 1910 deposits 
were discovered at Round Hill, Bendoc, in East Gippsland, 
containing wolframite and bismuth ore in payable quanti¬ 
ties, and several small parcels of ore were marketed. The 
prospects are said to be encouraging, but further develop¬ 
ment work will be necessary in order to determine the 
value of the deposit {Ann. Rep. Sec. Mines, Victoria 1910, 
pp. 26, 131). 

New Soath Wales.—Bismuth and its ores have been found 
in many places in this State, but the production during 
recent years has practically all taken place from two 
localities : Kingsgate, near Glen Innes, and Whipstick, near 
Panbula. During the period 1880 to 1910, 527 tons of 
bismuth ore, valued at 25,527, were e.xpcaed from New 
South Wales. The Kingsgate deposits are situated at 
Yarrow Creek, about eighteen miles east of Glen Innes. 
Geologically, the countr}' consists of granites and indurated 
claystones of Carboniferous age. The bismuth deposits 
are found in nearly circular pipe-veins, which occur near 
the junction of the granite and claystones and dip in an 
easterly or north-easterly direction at an angle of about 
30°. These pipe-veins vary from 10 ft. to 50 ft. in diameter, 
several often uniting as they are traced downwards. The 
gangue in the pipes consists of quartz, containing molyb¬ 
denite in large crystals and occasionally wolframit.. and 
mispickel. Gold and silver arc usually present in variable 
amounts. Near the surface the bismuth ore, which is less 
plentiful than the molybdenite, occurs as the oxide and 
carbonate in the joint fissures of the quartz. At greater 
depths native bismuth and the sulphide are found. 
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The pipe-veins contain from o'S to yo per cent, of 
bismuth. An average sample of the ore-stuff yielded; 
metallic bismuth, 2 6 per cent.; gold, 8 dwts. per ton; silver, 

3 oz. 5 dwts. per ton. The concentrated ore had the follow¬ 
ing composition: metallic bismuth, 69*3 per cent.; gold, 

4 oz. rs dwt. per ton ; silver, 57 oz. 3 dwt. per ton. 

The Whipstick deposits, situated about fourteen miles 
west of Panbula, at one time produced nearly all the bismuth 
ore obtained in New South Wales. The deposits are very 
similar in character to those of Kingsgate described above, 
except that the filling of the pipes here consists of quartz 
and felspar, with a little mica and some garnet rock. Wol¬ 
framite is generally absent. 

The ore, after being roughly hand-picked, contains on 
an average 4 per cent, of bismuth and is sent to Sydney for 
concentration and reduction, the wet process, described 
later, being usually employed for the latter purpose. 
Bismuth ores have been found in many other lo^lities in 
this State. For an account of these see Mineral Resources 
of New South Wales, by E. F. Pittman. (Sydney : W. A. 
Gullick, 1901.) 

Queensland.—For many years past this State has pro¬ 
duced varying quantities of bismuth ore. Recently the 
chief producing area has been the Biggenden district, where 
bismuth occurs associated with magnetic iron ore. Other 
producing deposits occur in the Herberton and Chillagoe 
districts, and small quantities are occasionally obtained in 
the Etheridge and Star River districts. An occurrence in 
the Degilbo district has been worked to some extent. 
The lode, which is 3 ft. wide, is said to outcrop in a 
position favourable for working. The ore consists of bis¬ 
muth carbonate, sulphide and telluride, and contains vary¬ 
ing amounts of gold, silver, and copper, and occurs in 
fissures. The country rock is an altered slate intersected 
by porphyry dykes. A sample of the picked ore contained 
3'6 per cent, bismuth, 121 per cent, copper, and 5 oz. of 
silver per ton. The Glen bismuth mines of the Herberton 
district have already been referred to in this Bulletin 
(1912,10, 330). 

South Auitralia.— Although during the period 1867 to 1876 
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about 71 tons of bismuth ore, valued at £16,679, were 
obtained from South Australia, no production was recorded 
from 1876 to 1906; and during recent years the quantity 
raised has been insignificant. Bismuth ore, in the form of 
sulphide, carbonate, oxide, and native metal, has been 
found in at least 18 mines in this State. An account of 
these occurrences, together with a record of the amount 
of development work done, which in some cases has been 
considerable, will be found in the Record of Mines of 
South Australia, by H. Y. L. Brown (Adelaide: C. E. Bris¬ 
tow, 1908). 

Tasmania. —There is a small but steadily increasing pro¬ 
duction of bismuth ore from Tasmania, the output during 
recent years being almost entirely obtained from the 
Shepherd and Murphy mine in the Middlesex district. 
The ore here occurs in quartz-topaz veins in a metamorphic 
limestone, together with wolframite and cassiterite. It 
also occurs at other mines in this district. Bismuth ore 
has also been located at Mount Black in quartz, associated 
with gold, wolframite, and other minerals. A sample of 
the ore contained 7 4 per cent, bismuth, o'8 per cent, 
copper, and 0 95 oz. of gold per ton. 

In the Heernskirk Mountains bismuth is said to occur 
in lodes with tin and silver, and near Rin;i dlle a number 
of lodes have been worked yielding rich argentiferous 
bismuthic fahl ores. 


Asia 

India.—Very few occurrences of bismuth ore have been 
recorded in India. Bismutite is said to occur with anti¬ 
mony ore in the range of hills between the Attaran and 
Maulmain rivers, Tenasserim. Bismuth also occurs in 
small amounts, with the copper ores of Hazaribagh and 
Singhbhoum, Bengal, whilst certain ores from Nepal carry 
24 per cent, of bismuth and 14 per cent, of coppe’ The 
copper ores from the Mundi Stale, Punjab, are also said 
to contain bismuth (S. C. Rudra, Trans. Amer. Inst. Min. 
Eng. 1903, 84 , 8i). 

Japan. —At one time bismuth was extracted from the 
ores of Nishizawa district, Hida, and small quantities of 



634 BULLETIN OF THE IMPERIAL INSTITUTE 

ore are produced from mines in Rikuchu and Mimasaka. 
The ore is known to occur in many other localities, a full 
list of which will be found in Mining in Japan (Tokio 
Bureau of Mines, 1909.) 

Sumatra.—Bismuth ore is stated to occur in commercial 
quantities near Lake Toba. 

Africa 

Rhodesia.—All the commoner ores of bismuth enumerated 
on pp. 628, 629 have been recorded from Rhodesia, the 
chief localities being Mazoe and Lomagundi. Bismuthinite 
occurs as an impregnation together with molybdenite and 
pyrrhotite disseminated through syenite at the Hay mine, 
Mazoe. The ore is worked for its gold, but the bismuth 
does not appear to be recovered. 

Bismutite has been found in notable quantity in gold- 
bearing quartz veins at Victoria and Lomagundi. Native 
bismuth occurs in the Hartley district and bismuth ochre 
at Gadzema. 

Transvaal.—Bismuth telluride is said to occur about 
twenty miles north-east of Pretoria and bismite in the 
auriferous deposits of the Lydenburg district. 

German South-West A&ioa.— Native bismutfi is found over 
a large area in the Kuisib district of Damaraland, in 
quartz veins which traverse a mica schist. The metal is 
often accompanied by bismuth ochre, and by gold, silver, 
and copper ores. 

A merica 

Canada. —Native bismuth is said to be of fairly common 
occurrence in the sluice-boxes of the alluvial gold workings 
of Highet Creek, a tributary of the Stewart River, Yukon. 
The same mineral also occurs, in quartz veins with smal- 
tite, in the Montreal River district. Bismutite occurs at 
New Ross, Lunenberg county, together with ores of tin, 
tungsten, and molybdenum in pegmatite and aplite dykes. 
The mineral also occurs in quartz veins in an altered 
granite near Kewagama Lake, Quebec ; also near Lyndock 
and at Clarendon, Ontario. 

United States. —Only during the last few years has bis¬ 
muth been produced in the United States, and at the 
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present time there is very little bismuth ore raised as such, 
the bulk of the bismuth obtained being recovered from the 
refining of other metals. Amongst these sources may be 
mentioned the anode slimes from the electrolytic refining 
of copper at Chrome, New Jersey, and the Betts electro¬ 
lytic lead process worked at Grasselli, Indiana, where the 
lead ores from the Tintic district are smelted. At Lead- 
ville, Colorado, ores carrying 7 to 14 per cent, of bismuth 
have been obtained. Deposits near Mesa and Phoenix, in 
Arizona, have been developed to some extent. Small ship¬ 
ments containing 11 to 25 per cent, of bismuth have been 
made from San Andreas Mountain section. New Mexico. 

Mexico.—High-grade bismuth ore has been obtained 
from Sinaloa and Sonora. The Rey del Bismuto mine in 
Sinaloa yields a large quantity of ore containing bismuth 
2 per cent., iron 33, silica 31, copper 09, and alumina i2’5. 
A smelting trial gave 80 to 90 per cent, of the theoretical 
yield of bismuth. Rich oxidised ores have been obtained 
near Ojo Caliente, Chihuahua. Bismuth ochre occurs in 
the nickel-cobalt deposits in Jalisco. 

Brazil.—In Entre Rios, Minas Geraes, deposits of metallic 
bismuth have been located. The ore is stated to carry 
less than 7 per cent, of impurity. 

Pern.—Deposits have been worked neai San Gregorio, 
Cerro del Pasco. In San Mateo, Lima, the mineral chiviatite, 
a sulphide of lead and bismuth, has been found ; and it also 
occurs with bismuthinite in Yauli, Lima, and Juaja, Junin. 

Bolivia.—At the present time a large proportion of the 
bismuth ore produced is obtained from Bolivia. The most 
important deposits are situated at Tasna, where the ores, 
which include the native metal, carbonate, sulphide and 
ochre, are said to carry from 20 to 30 per cent, of bismuth, 
10 to 17 per cent, of iron, 9 to 12 per cent, of sulphur, and 
traces of antimony, silver, and lead. The ores occur in 
quartz veins in slates at an altitude of 5,100 ft. T.,e ore 
is smelted at Quechisla, the products being metallic bismuth 
and a copper matte carrying 5 to 8 per cent, of bismuth. 
The matte is re-smelted and about half the bismuth con¬ 
tained in it is recovered. The second matte is treated by 
the “ wet process ” described on p. 638. 
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Dressing of Bismuth Ores 

At first sight it would appear that the concentration of 
bismuth ores, owing to their high specific gravity, should 
present few difficulties. Owing, however, to the extreme 
brittleness, of the minerals, they form slimes very readily 
when crushed, and so considerable loss occurs during 
dressing. The finely powdered mineral, even if saved by 
suitable slime treatment, is objectionable, as losses occur 
by " dusting ” and also during calcination by reason of the 
ready volatility of bismuth. These difficulties, combined 
with the fact that many bismuth mines are only operated 
on a small scale, have caused the question of the effective 
concentration of bismuth ores to be much neglected. 
Recently more attention has been paid to the subject, and 
magnetic separation has been successfully employed in 
some cases, as in the separation of wolframite. 

A method of concentration formerly employed fjir ores 
containing native bismuth, or the sulphide, is that of 
liquation ; but, owing to the losses involved in the process, 
it is now not often used. The process consists in heating 
the ore in inclined iron tubes closed at the top end, -the 
lower end being fitted with a grating and arranged to 
deliver the molten matter into a graphite crucible contain¬ 
ing a layer of carbon. The method of concentration 
sometimes employed in New South Wales is as follows ; 
after being hand-picked the ore is crushed to i-in. size, 
and then treated in a sluice-box having a fall of 9 in. in 
12 ft., being worked meanwhile with a shovel and birch 
broom. By this means a concentrate carrying 20 per cent, 
of bismuth is obtained, which is treated again in a smaller 
sluice-box, and, after removal of the larger pieces of 
molybdenite by hand, a product containing 50 to 60 per 
cent, of bismuth is obtained. 

According to the Annual Report of the Minister of Mines 
for Queensland (1909, p. 95) the mill in operation in the 
Biggenden district (see p. 632 of this article) consists of a 
stonebreaker, sizer, and two 5-foot Huntington mills and 
the concentration plant of two Frue vanners, i card, and 
2 Wilfley tables and an electro-magnetic separator. 
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Extraction of Metallic Bismuth 

The concentrated ore is usually submitted for the ex¬ 
traction of the metal to one or all of a series of operations, 
which may be roughly divided into roasting, smelting, and 
refining. 

Roasting .—The ores containing arsenic, sulphur, or 
antimony, before being smelted, are crushed to pass a sieve 
having four meshes to the linear inch and then roasted 
with carbon. As neither “ heap ” nor “ kiln" roasting 
is suitable for bismuth ores, the operation is best carried out 
in a long hearth, reverberatory furnace; a furnace having a 
hearth i6 ft. by 9 ft. is suitable for treating about six to seven 
tons of material per day. The charge is subjected during 
heating to constant rabbling to prevent the mass agglo¬ 
merating and to assist the volatilisation of the arsenic and 
antimony. 

Smelting .—This is done either in crucibles or in a 
reverberatory furnace, the latter being the more economical 
unless small scale operations are intended. Descriptions 
and plans of suitable furnaces will be found in an article 
in The Mineral Industry (1907, 16 , 112). Owing to the 
readily volatile character of bismuth the charge must be of 
a very fusible character, and usually contains 10 to 20 per 
cent, of sodium carbonate, together with oxide of iron, 
lime, and old slags in suitable proportions, and 3 to 5 per 
cent, of crushed coke or charcoal. The charge in the 
furnace is raised to a red heat, and when all the bismuth 
is reduced the temperature is rapidly raised to a white 
heat. As soon as the contents of the furnace are quite fluid 
the charge is run into iron moulds, which are often pro¬ 
vided with a taphole at the bottom to permit of the still liquid 
bismuth being run off as soon as the top slag has solidi¬ 
fied. This crude bismuth contains most of the lead, gold, 
silver, and antimony, and a small proportion of the arsenic 
and copper which were present in the original charge. 
The copper, for the most part forms a matte, whilst the 
nickel and cobalt form a speiss with part of the arsenic. 
Both the speiss and matte contain appreciable quantities of 
tfismuth. 
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Several “wet” processes of extraction have been 
employed for the treatment of oxidised bismuth ores. One 
which was used at Meymac, France, for a number of years 
is as follows. The finely crushed ore is heated in earthen¬ 
ware pans with strong hydrochloric acid and the solution 
filtered from the insoluble gangue. By diluting this solution 
with a large excess of water the bismuth is precipitated as 
the oxychloride, which can be converted into the metal by 
treatment with iron or zinc. The method now usually 
employed at Meymac is to precipitate the bismuth from 
the acid solution by means of metallic iron and then 
melt the precipitated bismuth in a plumbago crucible 
under a layer of carbon. 

Refining .—The crude bismuth produced by any of the 
above processes is not usually sufficiently pure to place on 
the market. Owing to the small affinity that bismuth has 
for oxygen, a process similar to that employed for refining 
lead is used. The molten bismuth is exposed fqj; some 
time to the influence of atmospheric oxygen, which causes 
any tin, arsenic, antimony, sulphur, zinc, iron, etc., to be 
either volatilised or separated as “ dross.” 

The percentage composition of crude and refined bis¬ 
muth as produced in some of the most important centres 
is shown in the following table. 



Crude Bismuth. 

Refined Biamuth. 

Australia. 

Bolivia. 

Peru. 

Saxony. 

Bismuth . , 

962 

9905 

93 57 

99*74 

9998 

Antimony . 

0 8 

056 

4 57 



Arsenic . . . i 

trace 

— 

— 

0*01 

trace 

Copper 

0*5 

026 

2 06 

0*02 

003 

Lead .... 

21 

— 

— 1 

0‘II 

006 

Iron .... 

0*4 

— 

— 

trace 

trace 

Sulphur 

— 

— 

— 

(yo 4 

— 

Silver 

— 

008 


0*07 

— 


Properties and Uses of Bismuth 

Bismuth is a silver white, lustrous metal, having a 
specific gravity 9-83 and melting at 270° C. In appearance 
it somewhat resembles antimony, but has a foliated 
texture. ' 
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Molten bismuth, on cooling, expands about 2 3 per cent, 
of its volume, a property which makes it of value in alloys 
used for the production of stereotype plates. The molten 
metal can be cooled C below its solidifying point and 
still remain liquid, but when solidification occurs it is 
accompanied by a rise in temperature. The metal is not 
affected by dry air, but in the presence of moisture it 
becomes coated with a reddish powder. When raised 
to a red heat in air it burns with a bluish flame producing 
the yellow oxide, BijOs- Metallic bismuth has a very low 
thermal conductivity compared with silver, the ratio of the 
two being r8; 100. Owing to its low melting-point, the 
metal is much used in fusible alloys ; the composition of 
certain of these is given in the following table. 


Percentage composition. 


Name of alloy. 1 

1 Melting-point, i* 

! 

Bismuth. 

Tin. 

j Cadmium. | 

Lead. 

Rose’s 

' 1 

i 94“ C. i 

50 

25 


25 

Wood’s 

66 ’C.- 7 o°C. 

50 

1 14 

12 

24 

Lipowitz’ . 

Newton’s . 

1 ! 

50 

13 

10 

27 

94 c. 1 

1 1 

20 

30 

— 

50 


These figuri^s show that the replacement of a portion 
of the tin by cadmium considerably lowcis the melting- 
point of the alloy. 

An amalgam of bismuth and mercury with or without 
the addition of lead and tin is stated to be sometimes used 
for silvering mirrors. 

A small quantity of bismuth, not exceeding o 25 per 
cent, is a component of many anti-friction metals. Certain 
electric fuses have the composition: bismuth 50, cadmium 
15, lead 20, tin 21 parts. A solder used by pewterers 
consists of bismuth 25 per cent, tin 50 per tent., and lead 
25 per cent 

Stereotype plates often contain bismuth ; in o*' .* case 
the percentage composition is as follows: bisrriuth 15, 
lead 70, antimony 15. 

Bismuth oxide (BijOj) has been used as one of the 
constituents of optical glass, and also for colouring porce- 
^in and other purposes. 
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The basic subnitrate (oxynitrate) was at one time used 
as a cosmetic, but is now largely displaced by the cheaper 
zinc white. 

Bismuth compounds also find considerable employment 
in medicine, the chief of these being the oxide, oxycarbon- 
ate, oxynitrate, and salicylate. 

Commercial Value of Bismuth Ores 

Owing to the fact that the principal European bismuth 
smelters are members of an association which regulates 
the price and output of the metal, there is practically no 
competition amongst buyers, and the market is very 
restricted. 

Ores containing less than lo per cent, of bismuth are 
not usually saleable. As is usually the case with metallic 
ores, those containing a high percentage of the metal realise 
a higher price per unit than those of lower grades. No 
definite information can be given as to the value of bismuth 
ores, but the following statement, based on data given in 
The Mineral Industry (1907, 16, 118), may be of service in 
affording approximate estimates of value. 

If the value of an ore containing 10 per cent, of bismuth 
is taken as unity, the value of a 15-per-cent, ore would be 
17, a 20-per-cent, ore 2'3, a 30-per-cent, ore 37, a 40-per- 
ceiit. ore 5 0, and a 50-per-cent, ore 6 7. With metallic 
bismuth at 6s. ^d. per lb., the value of a unit varies from 
T18 15s. to £20 16s., e.g. an ore carrying 15 per cent, of 
bismuth would be worth ;^3i 17s. 6 d. to ^■35 7s. per ton. 
These prices are c.i.f smelting works. Gold and silver in 
the ore is either not paid for at full rates or a treatment 
charge is made. 

Other constituents present in the ore may also influence 
its selling value. Copper, iron, and arsenic are stated to 
be objectionable (Mineral Industry, 1909, 18, 74). Up to 
10 per cent, of copper is permitted in an ore carrying 
25 per cent, of bismuth, and up to 2 per cent, in ores 
carrying 6 per cent, or less of bismuth. Up to 10 per 
cent, of iron is permitted; arsenic must not exceed 12 per 
cent. 

Early in 1905 the price of bismuth was 9s. per lb., btif. 
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during the year it was reduced to 55.; in 1907-9 the price 
was 6 s. 6d .; the current value is 7s. 6 d. per lb. 

Production of Bismuth Ores 

Statistics of production of bismuth ores in recent years, 
so far as they are available, are given in the following 
table. 



1908. 

1909. 

1910. 

1911, 


Quantity. 

Value, j 

- - 1 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 


Metric 


Metric 


Metric 


Metric 



tons. 

At 

tons. 


tuns. 

it 

tons. 

£ 

[Germany * 

8.535 

33.000 

10,388 

33,700 

* 0 , 3*3 

31,450 



Italy * . 

Norway . 

12 

- 12 

330: — 

48 

5 

*,377 

1 y not ava 

liable 

Spain 

96 

1,920 

78 

1,621 

53-5 

— 

) 


New S. Wales 

9 

2,017 

9 

1,624 

60 

2,004 

I 8 

1,800 

Queensland* . 

23 

*0,595 

. 10 5 

2 , 77 * 

21 

9,708 

1 10 

5,525 

S. Australia . 

2 

300 

, — 

— 

— 

— 


— 

Tasmania 

3-8 

462 

2*9 

980 

II 

4,249 

*4-5 

1 

5,758 

United States^ 

23 

_ 

No rt 

turns 

4 * 

— 

Bolivia . 

160 

24.552 

3 ** 

153.873 

237 

116,086 

y not ava 

liable 

Peru 

9 

1,908 

30 

9.772 

24 

7.556 

) 



‘ Bismuth^ niikel^ and cobalt ores, * Bismuthy silvery lohalty and j^oId ores. 

’ Also produces mixed bismuth and wolfram concentrates. In 1911 the quantity 
was 129 tons, valued at f\ 1,564. 

* Metallic bismuth fi^m tefinwg oj lead and copper ores. 

Specimens of bismuth ores from the follo wing localities 
in the British Empire arc shown in the Public Exhibition 
Galleries of the Imperial Institute. 

, Queensland. —Erin Mine, Eidswold ; Cloncurry ; Mount 
Biggenden ; Chowney Creek; Kaboonga, near Kilkivan; 
Mount Shamrock, Maryborough. 

New South Wales.— Mount Gipps, Barrier Range; 
Jingera, Co. Auckland; Kingsgate, New England. 
Tasmania. —Middlesex district. 


THE OCCURRENCE OF IRON-ORE IN 
TRINIDAD 

The following report by Mr. A. P. Catheral, B.Sc., First 
Assistant Inspector of Mines, Trinidad, on the iron-stone 
d^osits of the Santa Cruz and Maracas districts of the 
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island, has been received recently at the Imperial Institute, 
and, as it is of considerable interest, the Secretary of State 
for the Colonies has authorised its publication in this 
Bulletin. 

The deposits have already been commented on by 
Messrs. Wall and Sawkins in their Geology of Trinidad 
(London : Longman, Green, Longman & Roberts, i860), 
who, however, do little more than refer to having dis¬ 
covered iron-ore in the Maracas Valley and at the island 
of Gasparillo, and note the difficulty of producing iron 
on the spot owing to the limited quantity present. Mr. 
Cunningham Craig also remarks on the deposits in his 
“Report on the Metamorphic Rocks of Trinidad” (Com ««7 
Paper, No. 76 of 1907, Trinidad). He seems, however, 
to have paid more attention to the Santa Cruz Valley 
than to the other districts, and he reports unfavourably 
on it. 

The attention of the Government was lately drawn to 
these deposits by various people who submitted Samples 
of high-grade magnetite; and from the information supplied 
there would appear to have been a valuable deposit of 
iron-ore. Upon a detailed examination this expectation 
was not borne out. The samples submitted were evidently 
merely detached blocks, and, as far as can be gathered, were 
in no case representative samples of any ore body. In 
many instances these specimens might have proved very 
valuable indications, but, owing to the mode of occurrence 
of the ore in the Northern Range, in this case they were 
practically of no value. 

In many parts of the Northern Range quantities of iron- 
ore are found. In the eastern part, near Toco and Matelot, 
conglomerate beds containing ironstone pebbles occur. In 
the Santa Cruz Valley and in the cliffs near Maracas Bay 
quantities of mica-schist stained with iron oxide are found. 
Samples taken from these deposits have, on analysis, been 
found to contain from 10 to 15 per cent, of iron. Magnetite 
occurs in the northern and eastern slopes of La Canoa 
Valley in patches and strings of ore, the matrix being 
quartzose schist. The strings vary in thickness from } in. 
to about 2 in.; but in no case was any trace of a continuoiis 
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vein discovered which was even worth prospecting. In 
this valley the iron-ore indications are almost wholly con¬ 
fined to lands which are in the hands of private individuals. 
In the Maracas Valley the indications are more extensive 
than in the La Canoa Valley. The mode of occurrence 
and the formations are much the same as those at La 
Canoa, but the indications are much better, and the area 
over which they are found larger. They exist at the head 
of the valley on the western and north-western slopes 
of the hills. On the western side of the hill is the dividing 
ridge between the La Canoa and Maracas Valleys, and the 
ore continues in the same manner on both sides. The 
hill on the north-western side of the valley is the water¬ 
shed between Maracas Valley and Maracas Bay. Magnetite 
exists on both sides of the hill in much the same manner 
as at La Canoa. 

As Mr. Cunningham Craig reports, the iron-ore found 
at La Canoa, Maracas, and Maracas Bay most probably 
represents the conglomerates with ironstone pebbles 
found in the eastern part of the range, the ironstone 
having been segregated into strings and patches in most 
cases. 


The following an 
have been made: 

alyses of the ironstone from 

Maracas 


No. 1. 

No. 2. 

No 3. 



Per cent. 

Per cent. 

Per cent. 

Ferric oxide 

Fe .O, . 

84-46 ‘ 

— 

92 17* 

Ferrous oxide 

Feb . 

11 89 ' 

— 

_ 

Ferroso-ferric oxide 

Fe, 0 , . 


92-41 - 


Alumina 

AUO, . 

0*26 

V T •rw*^ 

1 

Phosphoric anhydride 

pA • • • 

nil 

/ 1 UU 

1 

1 

Lime 

CaO . 

O’lO 

- 

1 — 

Magnesia 

MgO . 

OIQ 



Silica 

SiO, . 

1-85 

497 * 

1 6 00 ^ 

Manganous oxide 

MnO . 

trace 

— 


Sulphuric anhydride 

SO, . 

trace 

— 

1 

Cupric oxide 

CuO . 

0*008 

— 

— 

Moisture and combined water 

H..O . 

071 

- 

— 

Organic matter and carlK)n dioxide 

029 

— 

- 

Undetermined 


— 

1*62 

0 70 


' Together equivalent to 68*3 per cent, of metallic iron. 

* Equivalent to 66 92 per cent, of metallic iron. 

* Equivalent 64 52 per cent, of metallic iron. 

* including matter insoluble in cfcid^. 
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Sample No. i was analysed at the Imperial Institute, 
and an account of the results of its examination has already 
been published in this Bulletin (1912, 10, 138); and 
samples 2 and 3 by the Government Analyst, Trinidad. 

It was impossible to carry out any proper sampling 
in the district, but some analyses by the Government 
Analyst of various specimens showed percentages of 
metallic iron varying from 20 to 66 per cent. 

If a vein of this magnetite of any size exists it should be 
well worth working; but, owing to the manner in which the 
ore occurs, it does not seem likely that any great deposit 
will be found, though it is possible that sufficient ore may 
occur to make work on a small scale quite profitable. 

Remarks on each District 

La Canoa .—There are numbers of strings and patches of 
ore situated in this district, but no vein was discovered that 
is even worth prospecting. 

Maracas Valley .—A vein was discovered in the western 
part of this district which appeared from the surface to be 
several feet in thickness, and seemed fairly continuous over 
a short distance. It was situated on pHvate lands, and 
seemed to be of sufficient promise to warrant prospecting 
operations on a small scale. The Crown Lands do not 
cover a great area in this district, and, though it might be 
worth while for private individuals to prospect, the indica¬ 
tions are not good enough to warrant any large operations. 

Maracas Bay .—No vein worth prospecting was dis¬ 
covered in this area. 

In the event of ore being discovered in sufficient quanti¬ 
ties in the Maracas Valley, it could easily be shipped from 
Maracas Bay, which should afford good anchorage. Maracas 
Bay is situated about two miles from the dividing ridge 
between Maracas Bay and Maracas Valley, and the approach 
is fairly good. 
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THE PRODUCTION OF VALONEA 

This valuable tanning material consists of the cupules or 
acorn-cups of the valonea oak, which grows in certain parts 
of the near East, and is of somewhat unusual interest at the 
present time for the following reasons. The crop obtained 
in 1911 fell short of the usual quantity owing to the excep¬ 
tionally dry season. At the commencement of 1912, owing 
to the partial disorganisation of transport from the near 
East by the war between Turkey and Italy, difficulty was 
experienced in obtaining adequate supplies, and more 
recently this difficulty has been accentuated by the war 
between Turkey and the Balkan States. 

Distribution 

The valonea oak, Quercus Aegilops, L., is a handsome 
tree differing from the English oak in several respects; it is 
generally smaller, and the lobes of the leaves are much more 
sharply pointed. The chief difference is in the fruits, which 
are much larger than those of the English oak, whilst the 
cup is covered w^th a mass of scales, known as the " beard,” 
growing to a length of about an inch and curving over 
to envelop the acorn. The valonea oak i.-^ widely distri¬ 
buted throughout Asia Minor, and also occurs in the islands 
of the Grecian Archipelago and certain parts of the main¬ 
land of Greece and Turkey in Europe. According to 
information recently supplied to the Imperial Institute by a 
prominent merchant in Smyrna, the tree thrives in Asia 
Minor from the Dardanelles to Angora in the north, spread¬ 
ing southwards to Selefkia on the coast opposite to Cyprus, 
extending thence eastwards to Rhodes and northwards 
again to the Dardanelles. Although Smyrna is the chief 
centre of the valonea industry, the nearest groves are some 
sixty to seventy miles distant (J. Gordon Parker, Ti nners' 
Year Book, 1912, p. 134). Of the islands in the Eastern 
Mediterranean the chief producers are Mitylene, Crete, and 
Zea; while in European Turkey the production is limited 
to the hill district near Dedeagatch. In Greece the tree 
jP'icurs in several districts, but the chief centres are Gythion 
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in Laconia in the south-east, and Astaka in Acarnania and 
iEtolia in the north-west. 

Soil and Climate 

The tree thrives in almost any soil, being found on rich 
alluvium, clayey or sandy plains, on the slopes of hills, and 
even on the rocky sides of mountains up to an elevation of 
quite 4,000 ft. The tree only attains its full height of 50 ft. 
or more on the plains, seldom growing to more than 30 ft. 
on the hills. The climate in Asia Minor varies considerably 
according to the locality. On the north coast the summers 
are damp and enervating, and there is much rain or snow 
in the winter; on the south and west coasts the winters are 
mild and the summer heat is tempered by breezes ; on the 
plateau the summers are very hot, and the winters, especially 
in the east, extremely cold. It appears, therefore, that the 
tree is capable of growth under wide variations of climate. 


Cultivation 

Properly speaking, the tree is not cultivated, the only 
care bestowed on it being in certain distric«s to clear away 
the undergrowth round the trees. The means by which 
the tree is disseminated are not properly understood; 
attempts to propagate from the acorns generally appear to 
fail, as the acorn is stated to lose its germinative power 
somewhat rapidly. In Asia Minor a popular belief exists 
to the effect that the acorns are distributed by birds, such as 
magpies and crows, which pick up the acorns and hide them 
in the ground for future use, and that the acorns so planted 
germinate. 

Introduction of the valonea oak into other countries 

The valonea oak has been introduced into the United 
Kingdom as an ornamental tree; but it is rare, and the 
climate scarcely appears warm enough to suit it. 

On account of its importance as a source of tanning 
material, several attempts have been made to grow the t^ee 
in Qtber countries, In Australia, Cunnack {Agric, G<^ 
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N.S. Wales, 1899,10, 611) succeeded in transporting young 
plants and germinating acorns in Wardian cases, after 
having failed to get dried acorns, exported from Smyrna, to 
grow. Plants were distributed to various parts of Australia, 
and were found to grow well in most districts; but in spite 
of the efforts made to arouse interest in the exploitation of 
the tree on a commercial scale, no evidence exists that 
valonea has ever been produced in Australia either for local 
consumption or for export. The matter, however, has not 
been allowed to drop, as Maiden states {Agric. Gas. N.S. 
Wales, 1910, 21, 899) that since 1899 he has from time to 
time received small samples of the acorns, mostly from 
Victoria, which he has distributed for planting; no further 
information regarding these experiments is yet available. 

In i860 Hardy introduced the tree into Algeria (Elwes 
and Henry, Trees of Great Britain and Ireland, vol. v., 
p. 1268), where, although it appears to have flourished, no 
commercial plantations exist. 

In considering the possibility of introducing this tree 
into a new country, it must be remembered that it is com¬ 
paratively slow-growing, and does not yield fruits until 
about ten years old, whilst no appreciable yield will be 
obtained until abdut the fifteenth year; under normal con¬ 
ditions the tree reaches maturity in some thirty years. The 
slowness of growth and difficulty of propagation have 
militated against its introduction into other countries, but 
it should be remembered that, apart from the value of 
the cups for tanning, the tree is of handsome appearance, 
yields good timber, and may be found suitable for growth 
in countries with a somewhat limited rainfall, poor soil, 
and cold winters. 

Harvesting and Preparation 

The trees do not exist in large forests, but in groups of 
a few hundred, in which they are some 20 to 30 ft. ^part. 
The fruits ripen in September, and are harvested by 
plucking by hand in the case of those on the lower boughs, 
the remainder being beaten down by means of long poles. 
When the weather is dry the fruits are allowed to remain 
OH/* the ground until the neighbouring trees have been 
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harvested. The cups are then collected and spread out in 
the sun in a layer about six inches deep to dry. This takes 
about a week, during which time the material is frequently 
turned over. In damp weather the drying is carried out in 
barns ; after drying, the valonea is either packed and trans¬ 
ported to market or is stored. In favourable situations the 
trees each yield annually from two to eight or even ten 
cwts. of valonea, but on the hills the yield is generally less 
than five cwts. 

When ripe the cup is very large and of a deep golden- 
yellow colour tinged with green. On drying it shrinks to 
about one half its original size, loses over half its original 
weight, and turns to the greyish colour of the material as it 
occurs in commerce. When dry the cups are hard, woody, 
and heavy; the interior diameter of the cup is an inch or 
more; the wall of the cup is about |-in. thick, the height 
is about I in. During the drying many of the acorns fall 
out, and are removed and used for feeding pigs and other 
animals. The greater part of the beard also**becomes 
detached from the cups and is sometimes removed and sold 
separately as " tirnac," or “ trillo.” As the beard is richer 
in tannin than the cups (see table on p. 650), and con¬ 
sequently more valuable, buyers of valorfta must exercise 
great care to ascertain that consignments contain the 
proper amount of beard. 

The dried cups are transported by camel and train to 
Smyrna and sold by sample to merchants. According 
to Parker {loc. cit. p. 136) the buying of valonea is a business 
needing great skill and experience, as the buyer must be 
able to judge from a sample consisting of a few sacks the 
value of large consignments; he must therefore be able, by 
mere inspection and handling, to form an estimate of the 
quality and also of the treatment necessary to produce 
a marketable article. 

When the valonea arrives in Smyrna it is weighed and 
stored in large bins, and, as it is still somewhat moist, it is 
necessary to keep turning it to prevent heating and con¬ 
sequent damage. Formerly the valonea was piled in large 
heaps and allowed to heat, as this was found to improve 
the colour. The process was, however, found to damage 
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the valonea and to lower the tanning value, added to which 
the top layers turned black and were wasted; in consequence 
the process has been abandoned. 

Valonea is submitted to a variety of processes to 
improve its value. It is first sorted into qualities, gener¬ 
ally by women and children, and twigs, acorns, and other 
foreign substances are removed. According to Parker 
(/oc, cit. p. 137), the finest cups go to Russia and Austria, the 
second quality to Norway, Sweden, Austria, and Germany, 
the third quality being exported to the United Kingdom. 
All authors appear to agree that only inferior grades 
come to this country, and Parker (loc. cit. p. 137), in dis¬ 
cussing this question, says that there is a tendency in this 
country to beat down prices without reference to quality. 
He considers this a bad policy, as it has led to abuses, such 
as the removal of beard or substitution by beard of lower 
grade, and the addition of ground-twigs and immature 
cups, and states that German and Russian tanners have 
studied the question of grades with care, and, by buying 
the higher qualities, probably get better value for their 
money. Comparison of the figures in the import tables 
for Hamburg and the United Kingdom (see p. 653) show, 
however, that t^'C average values per ton of valonea im¬ 
ported differ but little in the two countries. 

Valonea is sorted according to the district in which it 
has been grown ; thus Nash, Gundai, Demirgick, and Borlo 
in Asia Minor produce the finest qualities, whilst the 
valonea from the islands of the Grecian Archipelago is 
generally inferior, although Mitylene produces good 
qualities. The causes of these differences are not fully 
understood, but they include the influence of soil and 
climate and methods of preparation, and almost certainly 
the occurrence of different varieties of Querrtts Aegilops, 
or possibly even of other species of Quercus in the differ¬ 
ent districts; this last view is supported by Parker’s 
statement {loc. cit. p. 139) that Caramanian valonea differs 
markedly from the ordinary variety in the shape of the 
leaf, whilst the beard of the acorn-cup is more sharply 
pointed. Procter {Principles of Leather Manufacture^ p. 258) 
a!s<» considers that Caramanian valonea is not derived 
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from Q. Aegilops. Parker has obtained large samples of 
the different kinds of valonea for investigation, and it is 
to be hoped that his researches will include botanical 
identification of the materials examined, as much confusion 
evidently exists on this question. 

In Greece the best quality of valonea is said to be 
collected early in the year, when the acorn is not matured, 
“camatina" being the fruit in which the acorn is wholly 
covered by the cup and beard, and “ camata ” that in which 
the acorn is partly exposed. 

Parker and Leech (Journ. Soc. Ghent. Ind., 1903, 22, 
1184) have compared samples of Greek and Smyrna valonea 
as shipped to the United Kingdom, the samples used being 
representative of about 50 consignments of each kind 
received at Liverpool during a period of three years. The 
following results, re-calculated to 12 per cent, moisture, 
were obtained: 



Composition. i 

1 Tintometer 
r readinft 

Tannin. 

Non-tans. 

Insoluble 

matter. 

Water. 

Red. 

Yellow. 


pgr C 9 nt . 

P«r cent . 

Pir ctni . 

Pfr ctnt . 



Smyrna valonea 

32*43 

12 50 

43 ’07 S 

. 12 00 

1*6 

56 

„ „ cup only . 

3099 

1279 

44*12 

I 2 ’I 0 

1*7 

4-6 

„ „ beard only 

4361 

‘ 4'45 

29*93 

12 01 

1*2 

4 ’l 

Greek valonea . 

32*07 

1296 

42*97 

12*00 

* 5 

5*0 

„ „ cup only . 

27*37 

1292 

47*71 

12*00 

2*0 

67 

,, ,, beard only 

4103 

13*96 

33*01 

12*00 

»*3 

4*4 


Experiments were also made to ascertain the qualities 
of the leathers produced by the two kinds of valonea. 
The beard of Smyrna valonea gave a greyish leather 
almost like that yielded by sumach, while the beard of 
Greek valonea yielded a dark fawn-coloured leather. The 
cup (freed from the beard) of either the Greek or Smyrna 
kind yielded a pale yellow leather. The leathers pro¬ 
duced by the whole valonea (cup and beard) naturally 
showed colours between those obtained by using beard and 
cup separately. The weight-giving properties of the differ¬ 
ent kinds were also investigated under exactly similar 
conditions, with the following results: 
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Yield ‘ of 

Yield ‘ of 

Units of weight 
lost by washinf. 


unwashed leather. 

washed leather. 


Per cent . 

Per cent . 

Per cent . 

Smyrna valonea 

201*5 

179 8 

21*7 

,, ,, cup only . 

239*4 

1647 

74*7 

ff beard only 

222*3 

188-9 

33*4 

Greek valonea .... 

22 T '6 

166‘4 

61*2 

„ ,, cup only . 

219*5 

169-3 

50*2 

,, „ beard only 

208 0 

» 73'4 

34*6 


‘ From 100 parts oj raw dry hide. 


The following facts are obvious from the above investi¬ 
gations : (i) the amount of tannin in the beard is greater 
than in the cup, and consequently great care must be 
taken to see that the full amount of beard is present in 
a sample of valonea; (2) although the amount of tannin 
in the two kinds of valonea is practically the same, 
the weight of leather yielded by the Smyrna valonea 
is on the whole greater, whilst the colour of the leather is 
also superior to that of leather tanned with Greek valonea. 
It should be noted here that Greek valonea is generally 
said to be poorer in tannin than Smyrna valonea ; according 
to Procter {Principles of Leather Manufacture, p. 260) best 
Smyrna valonea contains up to 40 per cent, of tannin and 
Greek valonea from 19 to 30 per cent. Paiker and Leech 
state that the Greek valonea examined by them was rather 
above the average quality, whilst the Smyrna valonea was, 
if anything, rather below the average; they conclude that 
Smyrna valonea is in every way superior, and consider 
that it is worth about £2 per ton more than the Greek 
product. 

Valonea Extract 

As in the case of many other tanning materials, it has 
been found advantageous to extract the material on the 
spot and to ship it in the form of concentrated extract. 
There are two factories in Smyrna for manufacturing 
valonea extract. The process employed resembles that 
used for other tanning materials, and previously described 
in this Bulletin (1905,8,349; 1908,6, 168). The valonea 
is first carefully sifted to remove sand, and iron is removed 
by electro-magnets. The product is then ground and 
39 
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extracted with water at a moderate temperature. The 
extract is rapidly concentrated to a syrup in vacuum 
evaporators and finally converted to dry powder, in the 
case of one of the Smyrna factories by a patent process. 
The solid extract is packed in sacks and shipped. The 
whole process, including extraction and evaporation, can 
be carried out within twelve hours. According to Paessler 
(Collegium, 1907, pp. 309, 317) the solid valonea extract 
contains; tannin 68, non-tans 24’3, and moisture 7‘S per 
cent.; the ratio of tannin to non-tans is approximately the 
same as in natural valonea, indicating that practically no 
decomposition has been caused by the method of manufac¬ 
ture. The leather produced is of the same colour as that 
yielded by good valonea, and the cost per cent, of tannin is 
also approximately the same. 

Uses of Valonea 

The chief points in favour of valonea as ^tanning 
material are that it yields a leather of firm texture, light 
colour, and good weight; it is therefore chiefly employed 
in the manufacture of heavy leather of high grade, such as 
sole-leather, where weight and water-resistant qualities 
are essential. 

Valonea contains a large amount of ellagitannic acid, 
which decomposes with the formation of insoluble ellagic 
acid, giving rise to “ bloom ”; this substance, deposited in 
or on the hide, causes the leather to be dense and heavy. . 

Valonea is chiefly employed as a dusting material; it is 
first ground and then applied in the form of powder, in 
layers between the hides placed in pits, being left in contact 
with the hides for from one to six weeks. The object of 
using the valonea in the form of powder and not in solution 
is to bring it into intimate contact with the hide and so 
cause the “ bloom ” to be deposited in the hide, and not 
in the solution, where much of it would fall to the bottom 
of the pit and be lost. 

Although valonea is generally applied in the solid form 
for heavy leather manufacture, it is also used for the 
manufacture of dressing leathers. For the latter purpose 
it is extracted with water and used in the form of liquor,^ 
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generally in admixture with gambier; when used in this 
way the “ bloom " is not deposited in the hide, but is largely 
precipitated in the pits. 


Production 

Some idea of the commercial importance of valonea 
can be obtained from the following statistics showing the 
exports of valonea from Smyrna and Greece and the imports 
to the United Kingdom and to Hamburg : 


Exports 



1909. 

1910. 

1911 

(estimated). 


Tons. 

Tons. 

Tons. 

Smyrna. 

56,616 

73.370 

80,000 

Greece. 

8,000 1 

j 8,000 

3,000 


Imports 



1909. 

X9I0. 1911. 

United Kingdom 
Hamburg'. 

Tons. 

21,921 
> ,10,442 

1 

2 * 7,370 

112,520 

Tons. 

17,921 

20,309 

P Tons. 

169,948 j 12,405 
209,292 i 10,156 

1 

121,227 

109,619 


' These Jtgitres itulude imports of “ Knoppernf galls produced on immature 
acorns of various spectes of oah, prinapally Quercus cerris. They were formerly 
used in tanning, but are now largely replaced by valonea, sometimes called 
** orientalise he knoppern ” ; the fgura, therejore, appear to represent chiefly valonea. 


PHASEOLUS LUNATUS BEANS 

In a report of a meeting of the Matale Planters’ Association 
in Ceylon, published in the weekly edition of the Ceylon 
Observer of November 26, 1912 (p. 1975), it is recorded 
that a death occurred recently on the Dankanda Estate 
through eating the beans of P. lunahts, which bear 
the following local names: Veli Bonchi (Tamil), Potu 
Dambala (Sinhalese). The suggestion is made in the 
report that Superintendents of Estates should warn their 
codlies against eating these beans. This unfortunate 
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occurrence gives point to the warnings that have been 
published repeatedly in this Bulletin (1903, 1, 15, 112; 
i 905 > 3 , 373 ; 1906, 4 , 334) as to the dangerous nature of 
the beans produced by certain varieties of P. lunatus. The 
following four kinds of these beans are known : 

1. Medium-sized, rather flat, somewhat shrivelled beans 
varying in colour from dull purplish-red to nearly black. 
A few white beans are sometimes present. This kind is 
represented by the “Java beans,” which were imported in 
quantity, some years ago, to various European countries, 
and caused numerous cases of poisoning among cattle fed 
with them. These beans yield comparatively large quanti¬ 
ties of prussic acid when ground and moistened with water. 
The variety of P. lunatus yielding them is only fit for 
use as a green manure, and where it is so used cattle 
should not be allowed near the fields where it is grown. 

2. Small reddish beans, which are usually plump and 
occasionally show purple spots. This variety is repre¬ 
sented by “ red Rangoon ” or “ red Burma ” beans, which 
are largely exported from India. The beans yield minute 
and usually harmless amounts of prussic acid when ground 
into meal and mixed with water. These beans have been 
regarded with some suspicion for the last’ ten years, since 
the amount of prussic acid they yield, though usually small, 
varies. At the same time, so far as is known, no poisoning 
case has arisen from their use. 

3. Small white beans, usually plump and resembling 
“ small haricots ” in appearance. This kind is represented 
by “ white Rangoon ” or “ white Burma " beans. The 
beans generally yield mere traces of prussic licid when the 
meal made from them is mixed with water, though in at 
least one case a sample described as “white Rangoon" 
beans has been found to yield more than traces of prussic 
acid. 

4. Large plump, white beans resembling “large haricots." 
This variety is represented by “ Lima beans,” which are 
largely grown in the United States, Southern Europe, 
Madagascar, and elsewhere for use as a vegetable. Numer¬ 
ous samples of this kind have been examined. In most 
cases it yields no prussic acid, and in no case have more 
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than mere traces been recorded. This variety seems to be 
perfectly safe for use as a human foodstuflF, though wherever 
it is grown for the first time samples from the first few crops 
should be analysed in order to ensure that no deterioration 
to a less desirable variety has occurred under the new 
conditions. 

Although the above facts have already been published 
in this Bulletin it seems desirable to call attention to them 
again in view of certain exaggerated statements on the 
subject, which have appeared recently in the Indian Press. 
These published statements imply that as a consequence 
of the discovery at the Imperial Institute that Burma 
“ red ” and “ white" beans may yield small amounts 
of prussic acid, the export of these beans from Burma 
is doomed to extinction. This pessimistic view is hardly 
justified by the facts of the case, since this discovery 
was made at the Imperial Institute in 1903, and though it 
has now been well known for nearly ten years, the export 
trade in these beans from Burma is still flourishing. 

Apart, however, from the fact that these beans are 
regarded with some suspicion by agricultural experts in 
this country, owing to the fact that they yield small but 
variable amount of prussic acid, the beans bring compara¬ 
tively small prices in the market. In view of this, and in 
consultation with merchants in London, the Imperial Insti¬ 
tute has recently suggested to the Department of Agriculture 
in Burma that steps might be taken to encourage the natives 
to cultivate a better class of beans for export, and samples 
of the kinds of products required have been forwarded to 
the Department for trial cultivation. If these experiments 
are successful the export trade in beans from Burma will 
be placed on a footing which will be far more satisfactory 
both to the producers and exporters in India and to the 
importers in this country. 
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Work of the Ceylon Agriooltoral Society, 1911 - 12 .—The 
Ceylon Agricultural Society was established in 1904. In 
1905 it had 200 members, and the number has now in¬ 
creased to 914. The Society employs nine instructors, of 
whom seven are engaged in the Sinhalese districts and two 
in the Tamil districts. It supplies its members with seeds 
and grafted fruit trees at cost price, and has organised 
several exhibitions. An account of the recent work of the 
Society has been published in its Report for 1911-12. 

Seven model experimental gardens, of from 2 to 15 acres, 
have been established to carry on work of a character 
^ecially adapted to the districts in which they are situated. 
The Bandaragama garden, 7 miles from Pandura, is devoted 
chiefly to oranges, pineapples, and other tropical fruits, and 
partly to vegetables. The Balalla garden, 3 miles from 
Maho railway station, was started with the object of 
demonstrating the cultivation of dryland crops according 
to a definite scheme of rotation. The district in which 
this garden is situated at one time produced cotton, and 
it was hoped that the industry might be reviv^ by the 
introduction of a better variety than the coarse, short- 
stapled Tinnevelly which was previously grown. Hitherto 
the efforts to establish a rotation with cotton as the chief 
crop have not been altogether successful, but the cotton 
itself has given most encouraging results.*'The Weragoda 
garden, 3 or 4 miles from Ambalangoda, serves as a centre 
lor the extension of fruit-growing. At the Kalalgamuwa 
garden, situated between Teldeniya and Alutnuwara, atten¬ 
tion has been directed to the cultivation of various new 
crops, and especially cotton. Of various kinds of cotton 
tested, the best results were obtained with “ Black Rattler,” 
an American Upland variet}', which was recommended for 
trial by Prof. Dunstan. Other crops which have flourished 
and are being taken up in the district ate coriander, 
“ Hickory King ” maize, and the cluster sweet potato. 

From experience gained on the conditions and require¬ 
ments of rice cultivation, it appears that the fields are best 
fertilised by means of green manure crops, such as the 
cow-pea {yigna Catjang), Sunn hemp {Crotalaria juncea), 
and wild indigo {Fephrosia purpurea). The most popular 
variety of rice introduced recently is “ Rascadam," a Central 
Indian type. 

The tobacco industry of Ceylon is the subject of a 
recent report by an expert (compare this Bulletin, 1912, 
10 , 187), who recommends that no new type of tobacco 
should be grown on a large scale until it has been proved 
experimentally to be adapted to the local conditions of %oil 



GENERAL NOTES 


657 

and climate. In Dumbara an effort is being made to grow 
a good filler-leaf instead of attempting to compete with the 
high-class wrapper-tobacco produced in Sumatra. 

Cotton cultivation is being continued, but does not 
make great progress. The Sea Island variety has been 

f rown successfully on small plots, but long-stapled American 
inds are regarded as the most promising for extensive 
cultivation. A sample of “ Black Rattler cotton, grown 
at Tumpane, has been examined at the Imperial Institute 
^ee below) and found to be of good, useful quality. 
The " Cambodia ” and “ Sakellaridis ” varieties have proved 
satisfactory under dry conditions. 

The silk-farm at Peradeniya is making good progress. 
Specimens of the product have been reported on by the 
Imperial Institute (see p. 537). 

The work done so far on apiculture indicates that it 
will be better to depend on the indigenous honey-bee than 
on a foreign variety. 

Cotton from Ceylon.—A sample of seed-cotton of the “ Black 
Rattler" variety, grown in Tumpane, Central Province, 
Ceylon, was received for examination at the Imperial 
Institute in March 1912. The yield of lint on ginning was 
30'6 per cent., and the yield per 100 seeds 4 3 grams. The 
seeds were of medium size, and covered with a white or 
brownish fuzz. The lint was clean, fairly lustrous, soft, 
fine, cream-coloured, free from stains, and of fair strength. 
The fibres varied in length from 09 to r6 in., but were 
mostly from rj to 14 in. 

The ginned cotton was of good, useful character, and 
was valued at per lb., with “ middling ” American 

at 6 '$ 7 d. per lb. and "good" Abassi at i\d. per lb. 
There is no regular market in the United Kingdom for 
seed-cotton, but ginned cotton of the quality of that 
yielded by the present sample would be saleable in this 
country. 

Cotton-growing in French Colonies.—From time to time short 
reports ha\4p been published in this Bulletin (1904, 2, 122; 
1908, 6, 288 ; 1910, 8, 61) on the progress of cotton-growing 
in the French Colonies, with special reference to the efforts 
of the Colonial Cotton Association. In the annual report 
of the Association for 1911 {Bulletin de r Association Cotonni'ere 
Coloniale, 1912, 10, No. 54) an account is given of the recent 
growth of the industry. In general, satisfactory develop¬ 
ment has taken place both in those countries i*" which 
cotton-growing is already established and also- in those 
in whi<m the cultivation has but lately been introduced. 

Excellent results have been obtained in Algeria, where 
the crop for 1911 amounted to about 165 tons, as compared 
with about 15 tons in 1910. Considerable attention has 
b<cn <levoted to the question of seed-selection, and most; 
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of the planters have endeavoured to produce good seed 
for their own requirements. These efforts have resulted 
in marked improvements in the yields, which have 
amounted, on the average, to nearly i,ioo lb. of seed-cotton 
per acre, whilst on one plantation a yield' of about i ton 
per acre was obtained. These results have encouraged 
cotton-growing in the neighbouring country of Tunis. 
The local Department of Agriculture is co-operating with 
the Tunis Agricultural Association and the Colonial 
Cotton Association in endeavouring to improve the 
methods of cultivation, and it is hoped that a sufficient 
quantity of selected seed will be available in 1913 to plant 
over 300 acres. The results obtained in 1911 were some¬ 
what variable, but on the whole encouraging. 

In the French Sudan an endeavour has been made to 
induce the natives to increase their acreage and to adopt 
better methods of cultivation; the yield in 1911 was 
estimated at about 60 tons. In Dahomey large quantities 
of seed have been distributed, and efforts have been made 
to maintain the interest taken in the crop by the natives, 
and to introduce cultural improvements. The production 
in Dahomey in 1911 amounted to about 135 tons, as com¬ 
pared with 122 tons in 1910. The-experiments which were 
commenced in the Ivory Coast in 1908 have been ccWitinued, 
and have afforded results which will prove of great value 
when the crop is grown on a commercial scale. In Senegal 
considerable difficulty is occasioned by the persistent east 
winds, which exert a harmful drying influence at the time 
the cotton is ripening. The baneful effects can be over¬ 
come to some extent by means of irrigation, and an 
attempt is now being made to remedy them by establishing 
shelter belts of trees. The crop obtained in Senegal ana, 
the Upper Niger region in 1911 was about 75 tons, as 
con^ared with 57 tons in 1910. 

Great progress has been made in New Caledonia and 
the New Hebrides, the 1911 crop amounting to 76 tons as 
against 13 tons in 1910. In Madagascar about 6,200 lb. 
were produced in 1911 and 1,7301b. in 1910. "i^he produc¬ 
tion in Tahiti in 1911 was 7 tons, which is approximately 
equal to that of 1910. 

Hatch Indastiy in India.—The possibility of establishing 
match-factories in Southern India is discussed in the Indian 
Trade Journ. (1912, 26 , 220). It has been estimated by the 
Imperial Forest Economist at Dehra Dun that, at the 

f )resent rate of consumption, it would require 56 fairly 
arge factories capable of turning out 700 gross of filled 
match-boxes a day, working for 300 days in a year, to 
supply the demand of India for matches. Several sites for 
match-factories in the Madras Presidency were suggested 
by Mr. Troup but, with {he exception of {wo sit^s iif (h? 
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Godavari district, a sufficient and continuous supply of suit¬ 
able wood in close proximity to the sites is not available. In a 
paper prepared for the last Indian Industrial Conference by 
the Conservator of Forests, Travancore, four sites in Tra- 
vancore suitable for match-factories are suggested. These 
sites are in close proximity to perennial rivers, to railways, 
to extensive forests from which an unfailing supply of green 
timber is procurable, and to the sea-ports oi Quilon and 
Tuticorin. It is estimated that there is scope for success¬ 
fully working at least a dozen factories in Southern India, 
each with a capacity of 700 gross of boxes daily. If the 
supply of suitable woods from the existing forests should 
run short at some future p'eriod, it is said that plantations 
of woods for match-making, such as Bombax malabaricum, 
Odina Wodier, Sterculia spp., and others, could be readily 
raised within easy reach of the proposed sites. 


Mining in India.—According to the Report of the Chief 
Inspector oj Mines in India for the year ending Dec. 31, 
1911 (Dept, of Mines, India, 1912), there was a general im¬ 
provement in the condition of the mineral industry of 
India during 1911 as compared with 1910. 

There was an output of 12,048,726 tons of coal, an 
increase of 5*8 per cent, compared with the output in 1910. 
Bengal Province produced 95*19 per cent, of this total. 
The Jharia coalfield increased its output by over half a 
million tons (10 per cent.). There were increases of 2*35 
per cent, in the putput of the Raniganj coalfield, and 37 per 
cent, in that ctf Giridih. The smaller coalfields showed a 
decreased output of 13*22 per cent. 

The output of mica increased largely, ueing 31,686 cwt. 
in 1911, compared with 21,375 cwt. in 1910, an increase of 
48*23 per cent., which restores mica to the place of im¬ 
portance it occupied in 1909. The outcrop-workings are 
approaching exhaustion. Shafts are being sunk to reach 
the veins below the old workings, and manual labour is 
bei^ economised. 

The ouJ^ut of manganese-ore was 441,426 tons, a 
decrease of 5'81 per cent, compared with the output 
during 1910. 

There was an increase of 10 per cent, in the output of 
gems, the total being 288,216 carats, compared with 262,032 
carats in 1910. With the exception of 3 carats, the entire 
output was from the ruby mines of Burma. 

The output of gold was 8,277 oz., compareva with 
3,269 oz. in 1910; but 2,993 uz. of this were obtained 
from the mill-tailings of ore raised during previous years 
in the Dharwar goldfield. These mines are now closed 
down. Development of gold-mining is proceeding in the 
A^antapur district of Madras. There is only one mine in 
the producing stage, but a secohd mine has been extensively 

39 • 
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developed, and is expected to reach the producing stage 
soon. 

During the year 24 cwt. of samarskite, valued at Rs. 
1,329, were obtained from a mica mine in the Nellore 
district, Madras (see this Bulletin, 1912,10 , 482). 

There were increases in the output of limestone, iron- 
ore, copper-ore, salt, slate, wolframite, fuller’s-earth, 
steatite, and corundum; and decreases in the output of 
magnesite, Jabalpur clay, galena, graphite, chromite, and 
tin-ore. 

Mining in the Gold Coast.—A supplement to The Gold 
Coast Govt. Gaz.y June 8, 1912, gives a report on the 
mining industry for the year 1911. The value of the gold 
produced during the year was nearly ^1,079,024. This is 
an increase of £2()%,626 as compared with 1910, and is the 
largest output since 1908. The amount of banket-ore 
crushed was 91,802 short tons; this yielded 44,232'846 oz. 
of fine gold, i.e. at the rate of 964 dwt. per ton. The 
amount of vein-quartz ore crushed was 359,990 tons; and 
this yielded i94,289'404 oz. of gold, equivalent to 1079 
dwt. per ton. By dredging operations 2,545,173 cubic 
yards of alluvium were treated, yielding 15,405 5,^4 oz. of 
fine gold, i.e. 2 9 grains per cubic yard. Prospecting for oil 
was continued at Bonyere.in the Western Province (cl p. 579). 
There appears to have been a sufficiency of labour in the 
mining districts, but towards the end of the year several 
mining companies began to introduce laljour from other 
Colonies, as it was anticipated that more wotld be required 
during 1912. 

Aluminium Nitride.—During recent years considerable 
developments have taken place in methods for the in¬ 
dustrial fixation of atmospheric nitrogen. One of these, 
involving the formation of calcium cyanamide, has already 
been described in this Bulletin (1911, 9 , 44). Another 
method introduced commercially by Serpek consists in 
heating bauxite with carbon in an electric ftirnace at a 
temperature not exceeding 2,000° C. in an atmosphere of 
nitrogen. This treatment yields a product which consists 
chiefly of aluminium nitride (AIjNj). 

It has been suggested that the impure aluminium nitride 
could be used directly as a manure, but as yet few ex¬ 
periments have been made with it, and the desirability 
of its use in this w^ remains to be established. The 
more profitable use of the nitride would seem to be its 
transformation into ammonium sulphate and alumina, and 
it is in this direction that the process is now being 
developed commercially. 

Serpek has taken out a patent for effecting this trans¬ 
formation by treating aluminium nitride with a boiling 
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solution of sodium aluminate of density r 162 to 1171; 
this results in the liberation of ammonia, which is absorbed 
by sulphuric acid, forming ammonium sulphate. The 
alumina liberated by the sodium aluminate passes into 
solution and is recovered in the hydrated form; the mother 
liquor which remains is of the correct strength for the treat¬ 
ment of further quantities of nitride. The impurities in this 
solution, chiefly ferrous compounds, form heavy residues 
which can be separated from the solution by decantation. 
Another process for obtaining ammonia and hydrated 
alumina consists in treating the nitride with dilute sul¬ 
phuric acid or a solution of aluminium sulphate. 

A full account of the realstions involved in the above 
processes, together with estimated costs, will be found in 
JU Moniteur Scicntifique (1911, 75 , 861). 

Important commercial developments have recently taken 
place in the utilisation of these discoveries. The world's 
rights for the Serpek patents have been purchased by a 
French company, which, according to a recent Diplomatic 
and Consular Report (4895, Trade of Lyons, 1911 [Cd. 6005- 
68]) is about to start w'orks consuming 40,000 horse-power 
per annum. It is stated that this company hopes to reduce 
the price of pure alumina, used for the manufacture of 
metallic aluminium, by nearly per ton. A plant is under 
construction at Arendal, Norway, by a company having a 
capital of ;^^562 ,soo, which proposes to employ 10,000 horse¬ 
power to begin with ana 25,000 horse-power later. Its 
estimated output of ammonium sulphate for 1914 is 40,000 
tons. It is stated that a 50,000 horse-power plant is also 
being erected in North Carolina {Met. and Client. Eng., 1912, 
10,445). 

The introduction of these processes wall not improbably 
lead to the exploitation of some of the large deposits of 
highly aluminous lateritc, which are known to occur in 
India (compare this Bulletin, 1909, 7 , 278) and elsewhere, 
and have not hitherto been profitably worked. 
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RECENT PROGRESS IN AGRICULTURE AND THE 
DEVELOPMENT OF NATURAL RESOURCES 

In this section of the Bulletis a summary is given of the contents of 
the more important papers and reports published during the preceding 
quarter, in so far as these relate to tropical agriculture and the utilisation 
of the natural resources of the Colonies, India, and the Tropics generally. 

AGRICULTURE 

General 

Soil Fertility.—A very interesting investigation bear¬ 
ing on the causes of soil fertility has been published by 
Hall and Russell in the Journal of Agricultural Science 
(1912, 4 , 339). It deals with the difference in fertility 
sometimes noticed between one field and its neighbour 
apparently equally favoured in soil and situation, which is 
one of the puzzles of agricultural science; and it demon¬ 
strates what a great effect can be caused by minute dif¬ 
ferences which are not revealed by the ordinary methods of 
soil analysis. Cases of this kind occur in Romney Marsh, 
a well-known grazing area on the South Coast of England ; 
here some fields are well known to fatten six to eight or 
even more sheep per acre in the summer months without 
extraneous assistance, whilst adjoining fields will only main¬ 
tain sheep in a growing condition. ^ 

The investigation included botanical analyses of the 
herbage, showing the proportion of the different species 
present, observations of the temperature of the soil and of 
its relations to water, and mechanical and chemical analyses. 
The botanical analysis showed only trifling differences in 
the floral type of the herbage, but by inspection on the 
spot the good land was seen to be much better covered 
and no bare soil appeared. The most notable difference 
was that on the good land the grasses were leafy, with 
broad, blades, and with much less tendency to run up to 
flowering heads, whilst on the poor land the herbage was 
markedly stemmy, the leaves being fewer and narrower and 
the flower-heads coming early and abundantly; further, the 
good land contained more clover, and during the summer 
the whole herbage remained green, whilst that of the poor 
land tended to become brown and burnt. 

Mechanical analysis showed no marked difference, but 
the soil-temperature was slightly higher in the fatting land 
and the texture of the soil of this permitted the movement 
of water through it more readily. The results of ordinary 
chemical analysis of the two kinds of land were practically 
identical, but there was a little more nitrogen and part^u- 
larly a little more phosphoric acid in the good soil, though 
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the poor soil contained quantities that would be considered 
large if nothing was known about the soil. Determinations 
of the amount of nitrogen in the form of nitrates and of 
ammonia, however, threw light upon the problem, although 
these are quantities not exceeding 30 parts per million. It 
was found that in the early part of the season the fatting 
soil contained more nitrates and ammonia than the non-fat¬ 
ting soil, the difference disappearing as the season advanced; 
also, that the rate of nitrate production in the fatting soil 
was greater. These results explain the fact that the her¬ 
bage of the fatting land starts growing at an earlier date, 
pushes on more rapidly, and possesses a darker green colour 
and wider leaves than the other, decomposition of the soil 
organic matter taking place more rapidly and affording an 
increased food-supply. The problem is thus shifted to the 
question why the production of available nitrogen com¬ 
pounds is more rapid in one field than another ; the authors 
suggest that it may be due to the nature of the organic 
matter of the soil. 

Manures.—A summary of recent work on the employ¬ 
ment of sulphur as a manure is given in the Bull. Bur. 
Agric. Intell. and Plant Diseases (1912,8, 1109). Pot-cultures 
showed that when sulphur was applied at the rate of 
23 parts per million of soil, for various vegetable crops, an 
increase of 10 to 40 per cent, in the weight of produce was 
obtained. It was found, however, that if tne soil was 
sterilised previojis to the addition of sulphur the increase 
was much les^, indicating that the sulphur probably acts 
indirectly through the soil bacteria {see bcioiv). Similar 
increases in yield were obtained with various root-crops, 
growing in a loamy soil, by applying sulphur at the rate of 
90 lb. per acre. Field-experiments made in 1910 and 1911 
have confirmed the above results, and have also indicated 
that sulphur acts as a preventive of “ potato scab." Com¬ 
parison of costs and profits when sulphur is used in con¬ 
junction with other manures for mangolds shows that it 
gives the bi^t results in the presence of lime. 

The results of experiments carried out at the Harper- 
Adams Agricultural College, U.S.A., on the effect of 
manures containing radio-active material, are given in 
the Report of the College for 1911. The radio-active 
material, which was mixed with the manures to form 
2 per cent, of their weight, had the following percentage 
composition: silica 8o'44, iron oxide and alumina 2 20, 
sulphuric acid 5’40, soluble phosphoric acid i‘37, soluble 
salts and free acids ^32, uranium (trace), water, and 
organic matter 10 54. Experiments were made with man¬ 
golds growing on a heavy loamy soil, lying on a clay sub- 
soU. An average yield of 33‘65 tons per acre was obtained 
when using a manure composed of steamed bones 47 cwt.. 
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sulphate of potash i cwt., nitrate of soda i cwt., radio¬ 
active material 013 cwt. When the radio-active product 
was omitted the averag;e yield was 29‘o6 tons per acre. By 
the use of the radio-active material the yield of swedes was 
increased from 1278 to 15 57 tons per acre. The trials are 
being continued. 

The results are given in Bull. Bur. Agric. Intell. and 
Plant Diseases (1912, 3 , 1955) of experiments by E. Bou¬ 
langer on the manurial effect of substances the actions of 
which are supposed to be indirect and of a catalytic nature. 
Pot-cultural experiments were made on potatoes in 1908 
and 1909, on malting barley in 1909, on oats, peas, and 
clover in 1910, and on kitchen-garden' produce in 1911. 
Manures containing manganese had a good effect on 
potatoes, carrots, celery, sorrel, lettuce, and beetroot, but 
little on brewing barley, oats, peas, clover, onions, chicory, 
and haricot beans. The effect of sulphate of iron varied: 
celery and potatoes readily responded to its application, 
and a small improvement resulted from its application to 
lettuce and onions, but it had a harmful effect on spinach, 
sorrel, and chicory. Sodium silicate appeared to nave a 
good effect on the growth of celery and potatoes, but was 
injurious to spinach and sorrel. In all cases th^ction of 
flowers of sulphur was favourable, this being ^e most 
active of the substances tried. 


Food-stuffs and Foddf.r^ 

•r 

Cocoa.—The Circs, and Agric. Journ. Roy. Bot. Cards. 
Ceylon (1912, 6, 153) deals with the effect of shade in cocoa 
cultivation. The results of experiments extending over a 
period of eight years show that the planting of shade-trees 
and the cutting out of excessive shade have a far greater 
effect on the yield than manuring. 

The West Ind. Bull. (1912, 12, No. 3) contains a number 
of papers on cocoa read before the West Indian Agricultural 
Conference in January 1912. J. B. Rorer (p. 275) gives an 
account of the results of spraying experiments in Irinidad, 
which showthat Bordeaux mixture is an effective preventive 
of the canker and black pod diseases of cocoa The best 
results were obtained by spraying when the trees were 
covered with young fruit, a second application being made 
after an interval of four to seven weeks. Not only was the 
amount of “ black cocoa ” reduced by spraying, in some cases 
from 40 per cent, of the total crop to 10 per cent, but the 
total yield of pods was greatly increased. In one experi¬ 
ment 7,010 pods were gathered from 500 sprayed trees within 
four to six months of spraying, whilst from the adjacent 
500 unsprayed trees only 4,805 pods were gathenfd. 
During the whole year the sprayed trees yielded 3,390 pods 
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more than those not treated. After allowing for the cost 
of labour, material, etc., there was a net gain of over $20. 

F. W. South (/oc. cit. p. 277) contributes a paper on the 
fungoid diseases of cocoa, which includes a list of all the 
known fungi that seriously attack the cocoa plant, a 
popular description of the diseases, arranged according to 
the part of the plant attacked, and a full bibliography of 
the subject. Two papers by E. Essed and Dr. A. Fredholm, 
respectively (pp. 302, 308) deal with cocoa “ canker.” The 
former writer comes to the conclusion that the disease is 
caused by Spicaria colorans, a conidium stage of a Nectria, 
which attacks the plant only when some predisposing 
factor which may reduce the vitality of the plant is present, 
such as excessive moisture, or the attack of Phytopthora. 

A summary of cocoa experiments carried out in British 
Guiana in recent years is given by Prof. J. B, Harrison, 
F. A. Stockdale,. and S. H. Bailej' (p. 350). The results 
of manurial experiments at the Onderneeming School 
Farm show that the highest yield of cocoa during the 
last three years has been on heavily mulched plots. 
These produced a minimum increase of about 110 lb. per 
acre per crop over the mean yield of a non-manured plot, 
but tne cost of machinery to produce 3301b. of cocoa, worth 
approximately $40, has been at least $50. The application 
01 sulphate of potash and superphosphate of lime, costing 
approximately $10, during the three years, has given a mini¬ 
mum increase of 205 lb. of cocoa, worth about $24. The 
application of sulphate of ammonia, either alone or with 
superphosph^fe’of lime and sulphate of potash, decreased the 
yield of cocoa (see also Joum. Bd. of Agric., Brit. Guiana, 
1912,6,232). 

Other papers reproduced include one on the insect 
pests of cocoa (p. 310), an account of manurial experiments 
with cocoa in Trinidad (p. 320), and a note on a cocoa¬ 
polishing machine, which is said to be capable of polishing 
450 lb. of beans in ten minutes (p. 345). 

. Coffee.—l^ethods for the control of the coflfee-bug {Antistia 
variegata) are described in Der Pflanzcr (1912, 8, 312). 
Spraying with tobacco extract, lime-sulphur wash, or 
petroleum emulsion proved ineffective, but a sweetened 
arsenical spray gave good results. 

Supplement No. 2 to Der Pflanzcr (1912, vol. 8) deals 
with the pests and diseases of coffee in East Africa. The 
pests and fungi are described in detail, with met^’oJs for 
their control. The monograph contains 72 illustrations. 

Potato.—The wart disease of the potato, which was 
first reported in 1896 from Upper Hungary and has since 
spread to other parts of the Continent as well as to the 
United Kingdom, has been observed recently, in Newfound- 
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land. In order to guard against its importation to the United 
States, attention has been called to the disease in Farmers' 
Bull. 489, 1912, U.S. Dept. Agric., which summarises the 
information at present available on the subject. It is 
suggested that the only satisfactory way of preventing the 
importation of this disease is to prohibit the entry of 

P otatoes from affected localities, and that this object could 
e attained by giving the Secretary for Agriculture 

Q uarantine power in connection with dangerous plant 
iseases such as he now possesses for animal diseases. 

Sa{^r Cane.—The West bid. Bull. (1912, 12, 357) contains 
an article comparing the value of Bourbon sugar cane with 
White Transparent and the seedling canes B 208 and B 147. 

The Bourbon cane was cultivated in Barbados almost 
exclusively up to 1894. Owing to the short crop of 1895, 
due mainly to the fungoid disease Colletotrichum falcatum, 

{ danters commenced to grow White Transparent and seed¬ 
ing varieties. These canes in a short time supplanted 
Bourbon almost entirely. Experiments with these canes 
grown in the same field under the same conditions for 
the past fourteen years have given the following results: 
Average yield of muscovado sugar in pounds per acre for 
fourteen years ; Bourbon, 3,571; White I'ransparelit, 4,634; 
B 208, 4,936; B 147, 5,763. Great care was taken to plant 
only apparently healthy cuttings, but the Bourbon variety 
was, with one exertion, more or less attacked by the 
fungus each year. These results have been confirmed by 
ex^riments in larger areas. The averagevejturn per acre 
of B 147 exceeded that of the Bourbon cane by £?> 19s. id. 

Fodders.—Teff grass {Eragrostis abyssinica. Link.) is now 
being extensively cultivated in the Transvaal, and to some 
extent in California. It has been introduced recently into 
the Philippines {Philipbine Agric. Rev., 1912, 5 , 334). There, 
are two varieties: " red,” suited to wet regions, and "white,” 
which does best in dry areas. 

The same journal (p. 294) contains an article on the 
preparation of corn-blade fodder. 

Oils and OiL-gEEDs 

Castor-oeed.—Many inquiries have been received from 
planters in the Federated Malay States as to the use of the 
castor plant as a catch-crop for rubber. The Agric. Bull. 
Straits & Fed. Malay States (1912, L 157) states that the 
castor-oil plant is not altogether suitable for use as a catch- 
crop in rubber plantations as it rapidly exhausts the soil. 

Coconuts.—The area under coconuts in British Guiana 
is increasing {Journ. Bd. Agric., Brit. Guiana, 1912, 6, 20^, 
about 12,000 acres being now under this crop; this is, 
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however, only a small fraction of the land suitable for its 
cultivation. The methods of cultivation are inefficient in 
many cases, and improved methods are recommended. 

Coconuts now occupy nearly 143,000 acres in the 
Federated Malay States {Kept. Director of Agric., Fed. Malay 
States, 1911, p. 10). The plantations are generally well 
cared for, with the exception of some owned by natives, 
which are overgrown by weeds and consequently harbour 

f )igs which cause damage to adjacent plantations. Very 
ittle damage was caused by insect pests during the year. 
Several important questions relating to coconut cultiva¬ 
tion in Malaya are still undecided, but it is certain that in 
Malaya the trees thrive best on heavy clay soils when 
properly drained, and not on light sandy soils, which have 
given the best results in other countries (compare this 
Bulletin, 1912, 10 , 82). 

An account of the life-history of Melitomma insulare, 
a small beetle which causes great damage to coconut 
palms in Seychelles (compare this Bulletin, 1912,10, 121), 
is given in Bull. Econ. de Madagascar (1911, 11, No. i, 41). 
The pest has recently been discovered at Nossi-Be, 
Madagascar, where a large number of palms have been 
destroyed by it. The female beetle, unable to pierce the 
bark, lays its eggs in any convenient crevice or wound in 
the bark, and particularly on any uncovered roots. The 
larva, which has a large head, with powerful mandibles, 
bores its way up the trunk sometimes for a distance of 
a yard or more, and is said to secrete a liquid which causes 
the rapid decopijJosition of the wood in the neighbourhood 
of its course. As the eggs are usually laid near the base 
of the tree, the attack of the larva often I'ommences at a 
particularly vital point—the “ neck," or junction of the roots 
with the stem. At the first serious attack the root-system 
is damaged, and the tree throws out fresh roots from the 
base of the trunk, which, however, seldom penetrate the 
soil. The tree then loses its leaves, and finally the roots 
become so decomposed that the tree falls. Just previous 
to the final cessation of growth the tree often produces a 
very abundant crop of fruits. It is said that attack by 
this pest can always be identified by the presence of reddish 
powder at the foot of the tree. To prevent the attack of 
the pest, any damage to the trunk and exposure or damage 
to tne roots should be avoided. In the Seychelles ashes 
are sprinkled round the base of the tree, but ppbably the 
best method is to treat the base of the tree with '"i.-I-tar. 
When a tree is known to be attacked the larva sliould be 
removed, if possible, either by cutting out the damaged part 
or by probing; but if the removal of the pest is not possible 
the tree should be cut down and destroyed. 

Huts.—The production of ground nuts in the 
Sudan was comparatively small in 1911, about 1,105 tons, 
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valued at ;^E 13,060, being exported in that year (Ann. Rep. 
1911, Cent. Econ. Bd. Sudan, p. 52). These figures, how¬ 
ever, show an increase compared with those of the previous 
year, this being due principally to an extension of cultiva¬ 
tion in the Upper Nile Province. The importance of this 
leguminous crop in rotation with other crops is evident, 
but further development in its production now seems to 
depend on increase of the population. 


Oil Palm.—In the Aba district. Eastern Province of 
Southern Nigeria, the Kwa people dry palm-nuts before 
cracking them, by spreading the nuts on a bamboo bed 
placed over a fire on the floor of a hut (Lagos Customs & 
Trade Journ., 1912, 2 , 433.) This practice is unusual, sun¬ 
drying being usually resorted to. The thorough drying of 
the nuts enables the kernels to be extracted without being 
damaged or broken. 


Soy Beans.—Trials with this crop at Giza, in Egypt, have 
shown that it should succeed as a summer crop (Agric. 
Joum. of E^'pt, 1912, 1 , IIS). The seed was sown towards 
the end ofjune, and the crop harvested at the end of 
September. The experiments were made on too small a 
scale to furnish reliable data as to yield, and the Cj^ps were 
also irrigated and manured to a greater extent than would 
be possible in actual practice. 

Trials made with soy beans in Mauritius during 1911 
did not give satisfactory results (Bulletin, 26, 1912, Station 
Agronomique, Maurice, p. 22). If sown as^early as May or 
June, the plants suffer from the effect of* cyclones and 
torrential rains, whereas, if sown later in the year, they are 
liable to attack by the “ haricot fly ” and to destruction by 
birds and small animals, such as hares. 

Seeds obtained from Victoria and sown in various parts 
of New South Wales either failed to germinate, or the young 

E lants were killed by unfavourable weather or destroyed 
y rabbits (Agric. Gaz. N.S. Wales, 1912, 23 , 592). In spite 
of the fact that the experiments were made on a small 
scale and that insufficient care appears to have.been taken, 
it is concluded that black cowpeas give a larger crop for 
fodder and thrive better. 


Tong Oil (Chinese Wood Oil).—This valuable oil is princi¬ 
pally shipped from Hankow, and is produced by the natives 
in small quantities by primitive methods. It is collected 
by Chinese middlemen and sold to foreign merchants at 
Hankow, who clarify the oil by settling, and pack it for 
shipment (Journ. Soc. Chem. fnd. 1912, 31 , 692). About 
30 per cent, of the oil produced comes from Szechwan; 
this is considered the best, being of lighter colour than that 
produced in other districts; 50 per cent, is produced Jn 
the Hunan and Kweichow Provinces, the remainder coming 
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from the Hupei Province, principally from the region of 
Ichang. Under present conditions it is not thought that 
modern crushing-plant could be installed with success, 
but suitable machinery for decorticating the nuts would 
prove useful. 

The exports of wood oil from Hankow amounted to 
34,806 tons during 1911. About one-fifth of this was shipped 
to Chinese ports, the remainder to foreign ports. Prices 
varied from i6s. to 285. per too lb. during 1910-1911. 

Candelilla Wax.—Several factories are engaged in the 
extraction of this wax at Monterey in Mexico. The principal 
concerns are American, and one factory is capable of turn¬ 
ing out twenty-five tons of wax per week, and is about to 
erect further machinery of similar capacity {^Diplomatic 
and Consular Reports, Ann. Scries, No. 4943 [Cd. 6005-16], 
1912, p. 11.) The plant yielding the wax (cf. this Bulletin, 
1912, 10, 128) only grows in the most arid regions, such as 
the western part of Nuevo Leon and Coahuila ; plants 
growing in well-watered regions are said to be deficient in 
wax. An average yield of 2 per cent, is obtained. The 
wax is exported to the United Kingdom and elsewhere, and 
sells in this country at about 15. per lb. It is stated that 
other products, including tannin, will probably be obtained 
from tne same plant. 

Misoellaneoas.—It was hoped that considerable quantities 
of senat seed would be produced in the Sudan (cf. this 
Bulletin 1911? 9 , 63), but the exports during 1911 
amounted to* only 23 tons (Ann. Rep. 1911, Cent. Econ. 
Bd. Sudan, p. 53). The plant is practically a weed, and is 
a species of gourd, needing hardly any cultivation ; the 
opening of the Kordofan Railway may cause an increase in 
the supply. 

. It IS stated {Leather World, 1912, 4 , 619) that large 
quantities of Niger seed oil are being imported to the 
United Kingdom for use as a substitute for linseed oil, the 
prjee of which is at present abnormally high. 

De Jonf has examined an oil-seed from the Sambas 
district of Java known as “Sangai" seed {Bull. Kolon. 
Museum Haarlem, 1912, No. 50, p. 169). The botanical source 
is uncertain; the seed-kernels contain 54 per cent, of fat 
resembling that yielded by the seeds of Bassia and other 
sapotaceous plants. It is stated that about 60 tons of seed 
could be procured in the Sambas district annually 


Essential Oils 

Camphor.—A general account of camphor and its cultiva¬ 
tion with special reference to the prospects of a camphor 
industry in the Federated Malay States is given by B. J. 
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Eaton in Bull. No. 15, 1912, Dept Agric., F.M.S. It is 
recommended that the trees should be planted to form 
hedges, with about 700 trees per acre. After the trees are 
three years old they should be pruned two or three times 
a year and the prunings distilled for the production of 
camphor. It is necessary that an area of 100 acres should 
be planted in order that distilling plant may be utilised 
economically. Experiments have shown that a much larger 
proportion of camphor is obtained from the leaves than 
from the branches, and that prunings consisting chiefly of 
leaf yield about i per cent, of crude camphor. Suitable 
distilling apparatus is described, and the cost of production 
and the profits obtainable have been calculated. 

In the Journ. Ind. and Eng. Chem. (1912, 4 , 33), an 
account is given by H. W. Emerson and E. R. Weidlein of 
a study of the camphor and oil obtainable from leaves and 
twigs of camphor trees growing in Jamaica. The amount 
of crude camphor and oil in the green leaves was, on the 
average, 2 35 per cent., and consisted of pure camphor r32 
per cent., camphor oil 0 54 per cent., and moisture o'49 per 
cent. The dry leaves yielded an average of 2 54 per cent, 
of camphor and oil, or I'SJ per cent, of pure camphor. The 
results indicate that there is little or no loss of camphor 
during the ordinary process of drying the leaves iffthe air. 
The dried leaves contained proportionately less oil and 
more camphor than the green leaves, which is probably due 
to an accelerated oxidation of the oil during the last stages 
of life in the leaves. The twigs yielded 0 58 per cent, of 
camphor and 0 26 per cent, of camphor oil, whilst the wood 
gave 0'6i per cent, of camphor. It is thus evident that the 
leaves were richer in camphor than the wood, and it is 
suggested that a camphor industry in Jamaica could be 
established satisfactorily by harvesting the leaves only 
and thus permitting the trees to grow and become larger, 
more vigorous, and consequently more valuable each- 
year. 

A description of the principal insect pests of the 
camphor tree, and particularly those occurring in German 
East Africa, is given in Der Pflanzer (1912, 8, 18), and 
methods of destruction are indicated. 

Cymbopogon Coloratus Grass.—It is stated in the Report on 
Agriculture, Fiji, for igii, so-called “lemon grass," 

wnich has been identified as C. coloratus, Stapf. (this 
Bulletin, 1910, 8, 145) furnishes o'36 per cent, of oil on 
distillation. The average yield of oil per acre is 2872 lb. 
for each cutting. The best results are obtained from the 
mature grass, when beginning to flower, the average yield 
in this case amounting to 0 48 per cent. A cutting from 
Andropogon Schcenanthus gave 0^24 per cent, of oil; the 
cultivation of this plant is being extended. 
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Myrioa Gale.—On distilling the catkins of Myrica Gale, 
Enklaar {Chem. Weekblad, 1911, 9 , 219) obtained 0 4 per 
cent, of a yellow oil of pleasant odour, which had specific 
gravity 0'899 at 15° C., and optical rotation [ajoi — 5'36°. 
The oil furnished by the leaves and stems of this plant has 
been examined at the Imperial Institute (this Bulletin, 

1911. 387)- 

Sandalwood. —The wood of sandal trees growing on dry, 
rocky mountain soil is generally supposed to give a larger 
yield of oil than that of trees growing on the more fertile 
soils of the plains. This has now been confirmed by an 
investigation of fifteen specimens of sandalwood from 
different localities, and grown on different kinds of soil. 
The results have been published as a “ Memorandum on the 
Oil Value of some Sandtalwoods from Madras ” {Indian Forest 
Bull., No. 6, 1911). The yields of oil obtained varied from 
0’85 to 5 per cent. An average sample of oil, obtained by 
mixing tne products of the distillation of the various 
specimens, contained 99 4 per cent, of santalol. 

Miscellaneous.—An account of the investigation of three 
wild plants containing volatile oils has been given by 
Rabak (Sk//. No. 235, 1912, Bur. Plant Ind., U.S. Dept. 
Agric.). The " black sage ” {Ramona stachyoides, Briq. = 
Audibertia stachyoides, Benth.) of California yields, at the 
flowering stage, about i per cent, of an oil which contains 
over 40 per cent, of camphor and 22 5 per cent, of cineol. 
It is probable that this plant could be grown profitably 
either for its oil or for the camphor and cineol which can 
be separated from it. The wild sage 'Artemisia frigida, 
Willd.) of South Dakota yields o‘26 per cent, of a fragrant 
oil, containing 43 per cent, of /-borneol and 18 to 20 per 
cent, of cineol. The plant grows on stony and sandy waste 
Jands, and could probably be cultivated without difficulty. 
The leaves and tw'igs of the “swamp bay” {Persca 
pnbescens, Sarg. = P. carolinensis, Necs) possess a pleasant, 
c^phor-like odour, and, on distillation, furnish about 0 2 
per cent, of a volatile oil, which contains more than 21 per 
cent, of camphor, 19 8 per cent, of cineol, and some borneol. 
This plant grows abundantly on swampy lands from North 
Carolina to Florida and Texas. 

Rubber 

The cultivation of rubber in Trinidad and 'lobago is 
the subject of an article by A. E. Collens in the Bull. Dept. 
Agric., Trin. and Tob. (1912, 11, 88). 

Hevea, Landolphia, and Ficus spp., Castilloa elastica, and 
Funtumia elastica have been experimented with; there 
aA now 150,000 Hevea trees, 620,000 Castilloa trees, and 
25,000 to 30,000 Funtumias under cultivation in the islands. 
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A table is given showing the monthly yields of dry rubber 
obtained from a number of Hevea trees, mostly thirteen 
years old, during 1910-11. Tapping experiments were 
made on Castilloa trees at the Lure estate, Tobago, from 
April 6 to May 18, and from August 7 to September 15, 
1911. The average yields per tree in each experiment were 
5120Z. from twenty-six tappings, and 3 ’ 37 oz. from twenty- 
four tappings respectively. Details are given of the 
method of preparing the rubber, which proved to be of 
excellent quality. 

Hevea spp. —Teysmannia {igii, 23 , 242) contains an account 
by W. R. Tromp de Haas of experiments made at 
Buitenzorg, Java, during 1911, with a view to determining 
whether it is more advantageous to tap daily or on alter¬ 
nate days. The trees were six to seven years old, and had 
a circumference of at least 18 in. at 3 ft. from the ground. 
Eight lots of sixty trees each were tapped as follows : 

la. Two oblique cuts, i ft. apart,on each of two opposite 
quarters ; tapped on alternate days. 

lb. One oblique cut on each of two opposite quarters; 
tapped daily. 

2a. Two V-cuts, I ft. apart, on one-third of j^he cir¬ 
cumference of the tree ; tapped on alternate days. 

2b. One V-cut on one-third of the circumference; tapped 
daily. 

3a. Two oblique cuts, i ft. apart, on one-third of the 
circumference ; tapped on alternate days. » 

2)b. One oblique cut on one-third of the circumference ; 
tapped daily. 

4a. Two oblique cuts, i ft. apart, on one-quarter of the 
circumference ; tapped on alternate days. 

4b. One oblique cut on one-quarter of the circumference; 
tapped daily. 

In this way the total amount of bark removed in each' 
pair of experiments was the same. 

Tapping was carried on from January to December, 
1911. The monthly yields of dry rubber are given for eadh 
lot of trees, also a table and curves showing the monthly 
yield of rubber per square metre of tapped 'surface. The 
results show a considerably greater yield per unit of tapped 
area with daily tapping tl^n with tapping on alternate days. 
Further, the removal of a greater area of bark at a tapping 
did not result in a proportionately increased yield of 
rubber. With six-year-old trees of an average circum¬ 
ference of 19 in. there was no marked difference in yield of 
rubber, whether the tree was tapped on one-quarter or 
one-third of the circumference. In lot ib twice as much 
bark was removed as in lot 4^, but only r6 times as much 
rubber was obtained. During the period of the fall tf 
leaf the yield of rubber diminished. 
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Experiments on tapping Hevea brasiliensis at Ebute Metta, 
Calabar, and Orugbo are described in the Ann. Rep. 1910, 
Dept. Agric. Southern Nigeria. The system employed was 
the halfnerring-bone, the parings being 009 in. thick. At 
Ebute Metta six trees were tapped, the yield of dry rubber per 
tree per tapping varying from 0 52 to 0 58 oz. At Calabar, 
with thirty-three trees, the yield of dry rubber per tree per 
tapping varied from o‘i to 0 37 oz. At Orugbo, from 260 
trees, a yield of dry rubber per tree per tapping varying 
from o'l to o'5 oz. was obtained. 

Bull. No. 13, 1912, Dept. Agric., Federated Malay States, 
contains an account by Keith Bancroft of the root-disease 
of the Para rubber tree caused by Fames semitostus. This 
fungus appears to be widely distributed in the East and in 
Tropical Africa, and from the dead stumps left in the 
cleared jungle infects rubber trees. The symptoms of the 
disease visible above ground—withering of leaves and non¬ 
flow of latex—usually appear too late for the tree to be 
saved, whilst, owing to tne destruction of the tap-root, the 
tree may be blown over before any external symptoms 
appear. Fames semitostus is frequently associated with white 
ants {Termes Gestroi), and it would appear likely that trees 
affected by the root-disease are more susceptible to attacks 
from this pest. I'he fungus spreads chiefly by the growth 
of the mycelium and occasionally by means of spores. The 
mycelium, however, does not spread in the soil, and soon 
dies when its normal source of nutriment is removed. It 
occurs on the roats of jungle trees, and grows most rapidly 
when the host is dying or recently dead, i.e. immediately 
after the jungle has been felled and burnt. The growth of 
the mycelium is favoured by moisture but inhibited by 
light. The disease usually appears one year to eighteen 
months after planting, but young plants have been infected 
even in the nursery. The author has infected healthy 
trees by allowing strands of mycelium to spread from in¬ 
fected to healthy roots, and regards this as tne usual means 
of infection. r)irect infection of the living tree by spores 
is fare, but rfhe propagation of the fungus from one dead 
stump to another appears to occur by this means. 

Fames semitostus also attacks Formosan camphor, and 
robusta and Liberian coffee. 

The author suggests as the best treatment of the 
disease the isolation of the infected area by means of a 
trench deep enough to sever the lateral roots ; a depth of 
2^ ft. being usually sufficient. The isolated area, which 
should include not only the dead trees but also the adjacent 
living ones, should be dug over and the dead wood removed 
to a depth of 2\ ft. and burnt on the spot. Living trees 
if infected should also be destroyed. The areas should be 
du^ over again after a month and lime applied. Attention 
should also be given to the drainage. 
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Statistics of the production of rubber in Malaya during 
1911 are given in the Ann. R^. Director of Agric, Federated 
Malay States for that year. The cultivation and preparation 
of rubber are also discussed as well as the pests and 
diseases of Hevea brasiliensis. One hundred trees per 
acre is regarded as the maximum which should be allowed, 
and more thorough cultivation of the soil than is usually 
practised, and particularly the application of lime, are 
recommended. Various insect pests, e.g. Termes Gestroi, 
Xyleborus parvulus, Brachytrypes achatmus, and fungoid 
diseases, eg. those produced by Fomes semttostus, Hymeno- 
chcete noxia, Thyriaaria tarda, Phyllosticta ramicola, are 
described, with the means of combating them. 

Manihot Spp.—Tapping experiments on Ceara rubber 
trees are described in the Ann. Rep. 1910, Dept, of Agric., 
Southern Nigeria. The best results were obtained by the 
following system of tapping.. The outer leathery layer of 
bark is peeled off from one half of the trunk up to a height 
of 6 ft. from the ground. A vertical channel is then made 
by excising a narrow strip of bark from the base of the 
trunk to a height of 6 ft. at either of the extreme edges of 
the area from which the outer bark has been remojfed. Six 
lateral incisions, one foot apart, commencing at a point in 
the vertical channel one foot from the ground, are then 
made across the peeled area at a sufficient angle to allow 
the latex to flow into the vertical channel. Four days later 
six similar cuts are made between the first series. After 
another four days a third series of incisions fe made in the 
alternate spaces of bark between the first and second 
tappings. A fourth series is made four days later in the 
remaining vacant spaces between the first and second 
tappings, so that in all twenty-four oblique lateral cuts 
evenly distributed and leading into the vertical channel 
are made. The tree is then allowed to rest until all the 
tapping wounds have healed, when the opposite side is 
tapped in a similar manner. When the wounds of the 
second tapping period have healed, the portion of the 
trunk first operated on is again tapped. 

Tapping may continue in this manner so long as a good 
flow of latex is forthcoming, and providing that the health 
of the trees is not affected. By this method o'45 to i oz. of 
rubber per tree per tapping was obtained at Calabar. The 
experiments are being continued. 

Tackiness of Enbber.—The Mededeelingen over Rubber 
Nos. I (1911) and 2 (1912), published by the Departement 
van Landbouw, Nijverheid en Handel, Java, are devoted to 
an account of investigations by K. Gorter on the sulfiect 
of the tackiness of rubber. He points out that the Best 
qualities of Hevea rubber show little tendency to become 
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tacky. He criticises the view that bacteria cause tacki¬ 
ness on the grounds that (i) it is not infectious, or at any 
rate the infection proceeds very slowly and is incapable of 
detection, (2) rubbers coagulated in presence of antiseptics 
or by boiling are just as likely to become tacky as rubber 
^prepared in other ways, (3) light, which is generally inimical 
to bacterial action, favours tackiness. He admits, however, 
that substances produced by bacteria may bring about 
tackiness, acids, such as sulphuric, being known to favour 
the change. Gorter finds that prolonged heat at 60“ C. 
may cause rubber to become tacky, and that rubber 
which had been dissolved in benzene and re-prccipitated 
is liable to the same change. He found that a solution of 
rubber in benzene diminished rapidly in viscosity on 
exposure to strong sunlight, whereas in the dark it remained 
fairly constant. By evaporation of the solution of rubber 
which had been exposed to light, a residue was obtained 
which had all the properties of tacky rubber. He concludes 
that the tackiness of rubber is due to a physical change 
such as the change from amorphous to crystalline tin. On 
continuing his experiments,however {Mededeeling'iio. 2),he 
found that rubber solutions exposed to the light eventually 
deposited a gelatinous precipitate. This precipitate, after 
washing by decantation, gave a yellow coloration with 
titanium sulphate and liberated iodine from potassium 
iodide, but on shaking with an ethereal solution of chromic 
acid no blue colour was produced in the ether layer. He 
therefore concludes that an organic peroxide is formed, and 
elementary an^ysis of the precipitate gave results agree¬ 
ing with the iormula C,oH„05. He next exposed rubber 
to light in atmospheres of air, oxygen, hydrogen, and 
carbon dioxide, and found that whereas in the last two 
cases the rubber retained its elasticity, in an atmosphere 
of air or oxygen it became very tacky, with absorption of 
3-per cent, by weight of oxygen. Even the absorption of 
o'6 per cent, by w'eight of oxygen produced considerable 
stickiness, which he thinks explains why previous observers 
hav€ failed to notice any increase in weight when rubber 
became tackj^ Carr3Mng out the experiments in an apparatus 
in which he could measure the rate of absorption of oxygen, 
he finds that this is at first slow but becomes more rapid as 
oxidation proceeds. He thinks from the reactions of the 
product that levulinic acid is produced when rubber becomes 
tacky. He concludes finally that tackiness is due to definite 
• conditions favouring oxidation, such as heat, light,. id the 
presence of certain chemical substances. He finds tacky 
rubbers have a high ash content, and manganese is always 
present; but seeing that manganese is also present in the 
ash of the best quality Hevea rubbers, he thinks that 
maqganese alone is not responsible for tackiness, but may 
be aq|iv? in conjunction wifh other substances. In support 
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of this view he cites the observation of Euler {Zeitsch. f 
physiol. Chem. 1908, 67 , 80) that the oxidation of hydroquinone 
Dy light is greatly accelerated by solutions of Rochelle salt 
or sodium citrate containing manganese. This view is also 
in harmony with the apparently universal occurrence of 
manganese in the ash of oxidases (Bertrand, Bach, and 
others). 

Fibres 

Coir.—In an article in the Philippine Aerie. Rev. (1912, 6, 
275), M. M. Saleeby, Fibre Expert to the Philippine Govern¬ 
ment, gives an account of coir and its preparation, and 
discusses the prospects of a coir industry in tne Philippine 
Islands. The conclusion is reached that to establish such 
an industry on a remunerative basis would involve not 
merely the preparation of the fibre, but would also necessi¬ 
tate that the various articles for which it is used should be 
manufactured locally. A large outlay of capital would 
be required for machinery, and this could only be operated 
profitably on large estates or in localities in which the trees 
are so numerous as to render the expense of transporting 
the husks low. Moreover, there is a danger that a coir 
industry would react unfavourably on the copra industry, 
because in many places the husks are needed as fuel for 
drying the copra, and also because the production of good 
grades of fibre affects the yield and quality of the copra, 
as the stage of maturity of the nuts lor the production of 
the best coir does not correspond with /hat at which the 
best copra is obtained. « 

Bamboo.—During recent years much work has been done 
on the utilisation of bamboo for paper-making. In 1903 
the subject was studied by R. W. Sindall, who visited 
Burma on behalf of the Government of India, and issued 
an official report, entitled “The Manufacture of Paper and 
Paper Pulp in Burma." Some of the results of this investi- 

f ation have been noted in this Bulletin (1909, 7 , 353). 

urther investigations have been carried ou| recently by 
W. Raitt, whose report is published in The Indian Rarest 
Records (1912,8, part III, i). The work was restricted to 
the following species; Bnmbusa arunditiacea, Willd.; 
B. Tulda, Roxb.; B. polymorpha, Munro; Cephalostachyum 
pergracile, Munro ; and Melocanna bambusoides, Trin. The 
results indicate that all these five species are suitable for 
pulp manufacture, provided that the stems can be delivered 
at the mill at a cost not exceeding £i per ton of air-dry 
bamboo. The stems of all ages may be mixed indis¬ 
criminately, and there is no need for the nodes to be cut 
out and rejected as has been asserted previously. If desired, 
stems of all the species, except Melocanna, may be tripted 
together. The various difficulties which have been ex- 
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perienced hitherto may be all overcome by observing the 
following points. The stems should not be cut until 
the shoots of the year are fully grown, as at this period 
the amount of starch present is at a minimum. An interval 
of three months should be allowed to elapse before the 
stems are used, in order that they may become seasoned. 
The stems should be crushed before being placed in the 
digesters; this obviates the necessity of cutting out the 
nodes, saves two hours in the time required for digestion, 
allows a weaker solution to be used, thus reducing loss of 
fibre by hydrolysis, and gives a more evenly digested 
product. The starchy matter should be extracted by a 
preliminary treatment with hot water. The sulphate pro¬ 
cess of digestion should be employed. It is estimated that 
a ton of unbleached pulp could be produced at a total cost 
of £6 3s. A,d., whilst the market value of unbleached Euro¬ 
pean wood-pulp, landed in Calcutta, is £() i6.s. per ton. 

The manufacture of py)er-pulp from bamboo has been 
undertaken recently in Tonkin, and large works have 
been erected at Vietri, near the junction of the Clear and 
Red Rivers. It is stated in the World s Paper-Trade Revieiv 
(1912, 58 , 24) that these works are capable of producing 
6,000 metric tons of pulp per annum, and that the soda 
process is being employed. There is an extensive tract of 
bamboo forest within easy reach of the factory. 

Cotton 

A special Commission has been appointed in Egypt to 
investigate means of preventing the losses experienced 
by cotton growers, owing to the ravage - of the cotton 
worm and boll-worm. In Circ. No. i, 1912, of the Com¬ 
mission, the co-operation is invited of agricultural and 
scientific workers throughout the world, and a reward is 
offered for the discovery of any method of control which 
shall be proved to the satisfaction of the Commission to be 
more efficient than the measures adopted hitherto. In order 
to •indicate ^he various factors involved in the problem, a 
short account is given of the conditions under which cotton 
is usually grown in Egypt, the life-histories of the insects 
are described, and reference is made to the remedial 
measures which have already been tried. 

In Bull. No. 100, 1912, Bur. of Entom., LLS. Dept. Agric., 
entitled ‘‘ The Insect Enemies of the Cotton Boll Weevil,’’ 
it is pointed out that there are no less than fc ,vnine 
species of insects which attack the immature stages of the 
boll weevil, and the control of the pest by this means 
should on no account be neglected. These parasites and 
ants are native insects, are already present in a territory 
befcre the weevil arrives, and, if desired, can be introduced 
into new fields. Some of them attack the weevil preferably 
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in dry localities, and others in wet localities; some seek ,the 
weevils on the plant and others on the ground. It is there¬ 
fore possible so to select the insects as to obtain the best 
results with the least loss of energy. Various recommen¬ 
dations are made with a view to the utilisation of these 
enemies of the boll weevil to the greatest possible advantage. 

The staining of cotton by the cotton stainer {Dysdercus 
spp.) has usually been regarded as due to the excrement of 
the insect, but it has now been found that it is mainly the 
result of the attack of the insects on immature bolls, and 
especially on the seed at the period when the bolls are 
opening. The brown colour seems to arise from the injured 
seed. An account of the pest is given in Circ. No. 149, 
1912, Bur. of Entom., U.S. Dept. Agric., and the following 
methods of control are recommended : (i) The prevention 
of the growth of weeds on which the cotton stainer rapidly 
breeds ; (2) the destruction of the young insects by means 
of kerosene and water; (3) the attracting of the insects 
to small heaps of cotton seed and destroying them when 
collected by pouring hot water or kerosene over them. 

In the region of the United States extending from North 
Carolina to Texas, great damage is caused every year by 
the diseases known as “ cotton wilt ’’ and “ root-knot.” 
The former is caused by a parasitic fungus and "the latter 
by minute eel-worms or nematodes. An account of these 
diseases and information on the methods of combating 
them are given in Circ. No. 92, 1912, Bur. Plant Ind., U.S. 
Dept. Agric. The wilt disease is best controlled by the 
cultivation of resistant varieties of cotton .and the root- 
knot by rotation and diversification of crops. 

Nyasaland. — In the Ann. Rept. Dept. Agric. Nyasaland,for 
the year ended March 31, 1912, it is stated that the cotton crop 
of the Shire Highlands was not very satisfactory owing to 
the lack of sunshine and the attack of pests. The exports 
amounted to 3,392 bales (of 400 lb.), of value ^44,098, as 
compared with 4,342 bales, of value £s^,(>^7, in 1910-11. 
The native cotton industry is steadily extending; the pro¬ 
duction in 1911-12 amounted to 1,454 bales as against 1,046 
bales in 1910-11. 

St. Vincent. —An account of the progress of cotton grow¬ 
ing in St. Vincent is given in the Rep. Bot. Sta. Agric. School, 
etc., St. Vincent, 1910-11. A larger area (3,587 acres) was 
planted with Sea Island cotton in 1910-11 than in any 
previous year, whilst 1,093 acres were devoted to the Marie 
Galante variety. The crop of the former variety amounted 
to 515.237 Ih., of value ;^40,79o. The prices realised ranged 
from 18c/. to 2Sc/. per lb. I'he Marie Galante industry of 
the Southern St. Vincent Grenadines was less fortunate^ as 
owing to an unfavourable season a smaller crop was pro- 
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duced than in 1909-10 (compare this Bulletin, 1911, 9, 168), 
although a larger area was planted. The yield amounted 
to 26,748 lb., of value £1,003, the average price realised 
being 9</. per lb. On account of the small output per acre 
and low ginning yield (24 per cent.) of the Marie Galante 
variety, an effort is being made to encourage the cultiva¬ 
tion of a better yielding type. Further legislation has 
been enacted for the suppression of cotton stealing. An 
Ordinance has also been passed, with the object of prevent¬ 
ing the spread of pests and diseases, which requires 
growers to destroy by fire, at the end of a crop, all the 
cotton bushes planted during the preceding season. Care¬ 
ful attention is given to the selection of seed for sowing 
and plant selection is being carried out with a view to the 
production of disease-resistant types. 


FORESTRY AND FOREST PRODUCTS 

Axutraliaii Timber Industry.—The increasing importance of 
the Australian timber trade is the subject of an article 
which appeared in Datgety's Revieiv (1912, 19 , No. 12, p. 43). 
Some 01 the most valuable hardwood forests of New South 
Wales are said to be situated in the coast district north 
and west of the Myall Lakes, about fifty miles north of 
Newcastle. '' {Syncarpia laurifoUa\ blue gum 
{Eucalyptus salig^ia) iron bark {E. sidcroxylon or E. panicu- 
lata), blackbutt {E. pilidaris), tallow-wood {E. nticrocorys), 
and red “ mahogany ” {E. rcsinifcrd) are cut from these 
forests and are brought down by bullocK-teams or horse- 
trams to depots on the lakes and rivers connected with 
Port Stephens, whence they are shipped. There is a 
growing demand for “ turpentine ’’ owing to its durability 
in water, and piles of this timber, averaging 70 ft. in 
length, are obtainable. The royalty on this timber is id. 
per running foot, and the local price from is. to is. id. per 
rutining foc^. Some of the choice woods, such as “ cedar " 
{Cedrela australis), are now becoming scarce on the New 
South Wales coast, but in Queensland the supply is larger. 

The timber export from Queensland has not yet reached 
large dimensions, but it is steadily increasing. There are 
areas of forest land in the State, estimated at 40,000,000 
acres, at present uninspected and unreserved, which \vill at 
some future time be exploited. Some three or fou million 
acres are now reserved, and the operations of the timber 
merchants extend over considerable areas, but these areas 
are small in comparison with the total extent of forest land. 
The annual output of timber is approximately 1* million 
superficial feet, valued at £750,000. The timbers found 
in the State include Queensland pines and beeches, 
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used for making butter-boxes, for house and carriage 
building, and for general joinery work; ironbark, blackbutt, 
stringy-bark, and tallow-wood, employed for railway 
sleepers, road-paving, and for other purposes for which 
tough hardwoods are required; ana silky oak, pencil- 
cedar, rose-wood, tulip-wood, and red oak, used for fur¬ 
niture, veneers, and cabinet work. It is suggested that 
greater facilities should be given for exploiting the timber 
resources and for transporting the timber to central markets 
and seaports. Re-afforestation of denuded land and closer 
inspection to prevent waste are recommended. 

In an article which appeared in the Times for Tune 20, 
1912, attention is drawn to the timber resources of Western 
Australia. An immense belt of wooded country is said to 
extend roughly for from 100 to 200 miles inland from the 
west coast-line, between Lat. 32“ and 35°. The area 
covered, including that already held under lease, is 
estimated at over 20,000,000 acres. Of the numerous kinds 
of timber found in this area, " sandalwood,” and many 
species of Eucalyptus, e.g. blackbutt, karri, jarrah, etc., 
occur in great quantities. Jarrah {Eucalyptus marginata) is 
the most important species, and the jetties of most of the 
harbours in Western Australia are built on piles of this 
timber, on account of its power of resisting datflhge by 
water and the attacks of toredo borers. The bulk of the 
timber exported from the State during the past ten years, 
valued approximately at £7,000,000, consisted of jarrah. 

Easily accessible parts of the country are rapidly being 
worked out, but on the hills and in remote districts the 
forests remain practically intact. The Forest Department 
has drawn up regulations for conserving the future supplies 
of timber in the State reserves, and one of the rules pro¬ 
hibits the removal, for milling purposes, of timber that is 
below a standard size; the minimum girth in the case of 
jarrah is 90 in., and 108 in. in the case of karri {E. diversi¬ 
color). Numerous small saw-mills are scattered over the 
thickly-wooded parts of the country, especially in districts 
of easy access to a railway, and permits are,granted for 
working the forests over areas proportionate to the edacity 
of the mill. Pinjarrah, Jarrandale, Harvey, and Green- 
bushes may be mentioned as some of the important centres 
of the industry. 

Appended to the Rep. of the New South Wales Forestry 
Dept, for the year ending June 30, 1911, is a report by 
Prof W. H. Warren dealing with investigations on the 
mechanical properties of New South Wales hardwoods. 
The tests, commenced in 1907 and continued up to Decem¬ 
ber 1910, include the following: (i) Compression tests of 
cubes cut from sections in the tree at various heights from 
the ground in order to determine any variation in strength 
depending on the height above the ground; (2) strength 
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and elasticity of large and small timber beams; (3) strength 
and elasticity of long and short columns subjected to com¬ 
pression; (4) shearing strength; (5) tensile strength; (6) 
holding power for nails; (7) resistance to compression 
across the fibre ; (8) hardness; (9) resistance to torsion; 
(10) resistance to wear in floors and street pavements ; (ii) 
impact test of beams. The timbers subjected to the tests 
were the following; 

North Coast Timbers ; Blackbutt {Eucalyptuspilularis), 
tallow-wood {E. microcorys), grey gum {E. punctata'), grey 
iron-bark {E. paniculata^, red iron-bark, blue gum {E. 
saligna), brush-box ( Tristania conferta), “ turpentine ” 
(Syncarpia laurifolia), red “ mahogany ” {Eucalyptus resmi- 
fera\ white “ mahogany ” {E. acmenioides), colonial teak 
{Flindersia australisX 

South Coast Timbers: Grey box {E. hemiphloia), 
woolly butt {E. longifolia), spotted gum {E. maculata), 
“turpentine" {Syncarpia laurifolia), blackbutt {Eucalyptus 
pilularis), “ mountain ash ” {E. Sieberiana), and white stringy 
Dark {E. eugenioides). 

The various tests are described in detail, and the report 
is illustrated by means of diagrams and reproductions of 
photographs, showing the appliances used for the tests 
and the appearance of the timber specimens after the tests 
had been applied. 

Indian Timbers.—In Ind. For. (1912, 38 , 305) attention is 
drawn to the possibilities of certain Indian forest products 
at present but little utilised. As efficient substitutes for 
the foreign timbers used in the panelling of Indian railway 
carriages, satin-wood and the timbers of Carallia integerrima, 
Gmelina arborea, and Anogeissus latifolia are suggested. 
The mouldings, pillars, and internal fittings could be 
suitably made from the woods of Dalbergia Oliveri, Albizzia 
spp., Pterocarpus macrocarpus. Berry a Amnionilla, Ter- 
mtnalia bialata, and Melauorrhea usttata woods, and thus 
relieve the situation in regard to the high prices now 
paid for foreign and high-class Indian ornamental woods. 
For floors of ballast trucks timbers of Terminalta tomentosa, 
T. paniculata, Lagerstramia niicrocarpa, and several others 
are suggested as substitutes for the expensive " Sal ” now 
utilised for the purpose. Practical trials have shown 
Anogeissus latifolia, Umelina arborea, and Lagerstreemta 
parvijlora to yield woods suitable for tool and mallet 
handles, the first-named being the most valuable. No 
very satisfactory pencil woods appear to be available, but 
Juniperus macropoda and Cupresstis torulosa are stated to 
have useful properties in this connection. 

llihogany.—The following particulars relating to Hon¬ 
duras mahogany are taken from a note on the subject which 
appeared in tlmjoum. Roy. Soc. of Arts (1912, 60 , 604). 
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The true mahogany is native to Mexico, Central 
America, Panama, Colombia, Venezuela, and the West 
Indies. The tree sometimes grows to a height of loo ft., 
with a diameter of 12 ft. Its period of growth is probably 
about 200 years. Nearly all the true mahogany grows 
north of the equator in an area limited by the parallds 11° 
and 23° north Lat. Small areas in Panama and recent 
sources of supply of a special kind of mahogany from 
Africa lie beyond this zone: so far few trees yielding 
mahogany have been found south of the equator. The 
true mahogany tree occurs amongst other species in mixed 
forests and is readily distinguished by its conspicuous 
reddish-yellow leaves. In Honduras there are thousands 
of acres of forest where the mahogany is found in its 
primitive state, and these forests will probably prove to be 
sources of great wealth in the future. The logging for 
mahogany takes place during the rainy season, and is still 
carried on in a primitive manner, the work of cutting 
being done at night. Oxen are employed to haul the fallen 
trunks to the streams, where the logs are formed into a raft 
and floated down. The hauling has to be done in the dry 
season, when the ground is hard. On arriving at the port 
the logs are at once hoisted on board ship to prevent the 
ravages of the boring toredo. London is the "principal 
mahogany market. The wood is valued chiefly for its 
colour and grain. There are two main differences in grain 
pattern—the “ close-grained ” mahogany, the best of which 
comes from Cuba and Jamaica, and thp “ wide-grained," 
also known as baywood, which comes from .Honduras. 

Mangrove Bark.—The amount of mangrove bark exported 
from Madagascar during 1910, according to the Bu//. (icon, 
de Madagascar {igi\, II [iij, 90), was 36,181,000 kilos., valued 
at 2,735,000 francs, this being an increase of 14,075,000 kilos, 
and 1,031,000 francs over the exports for the previous year. 

Of this total Germany took the greatest proportion, 
valued at 2,090,000 francs {toe. cit. p. 150); the value of the 
bark exported to the United Kingdom and her Colonies 
only amounted to 275,000 francs. * 

The special tax of five francs per collector per quarter, 
which has been levied since 1907, does not appear to have 
caused the trade to slacken. 

The price paid to the natives varied from 15 to 20 francs 
per ton of dried broken bark in sacks. Owing to the 
exhaustion of the nearer forests, collection had to be made 
further afield. 

Oak Bark.—^As the use of oak bark by English tanners 
has been gradually declining during the last few years, 
possibly owing to its low tannin content (8 to 12 per cent.), 
It has been suggested {Leather Trades' Review, 1912, 39^) 

that if an extract containing 30 to 35 per cent, of tannin 
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were prepared at a central factory, tanners might be more 
ready to avail themselves of this material, especially as 
oak bark when mixed with valonea produces the finest 
quality leather. 

The chief difficulties appear to be the limited supply of 
this bark m England, and the distance the bark would have 
to be transported to the central factory. The former might 
be surmounted by re-afforestation, particularly if it be found 
that bark from young oak trees is suitable for extract 
manufacture. 

OuebrMho.—Under the name “quebracho” are included, 
in addition to the true quebracho {Quebrachia L,orentzii^ 
Griseb.), several species of less economic value, in parti¬ 
cular “white Quebracho” {Aspidosperma Quebracho-bianco, 
Schlecht.), and “ red quebracho" {A. Quebracho-colorado, 
Schlecht.) {Ctrc. 202, 1912, For. Serv., U. S. Dept. Agric.). 
These latter belong to the family Apocynacege, whilst true 
quebracho belongs to the Anacardiaceae, of which sumac 
is another member. 

True quebracho is found in several countries of South 
America, and its supply would appear practically inex¬ 
haustible, since a conservative estimate, based on an average 
yield of 2 tons of wood per acre, shows the total possible 
yield to be 168,000,000 tons. The present yearly con- 
sun^tion is only 1,000,000 tons. 

The trees are scattered through open, mixed forests, 
and rarely more than four or five trees per acre are found. 
The best positions for growth appear to be the elevated 
stretches of stindy soil between tne water-courses, where 
there is moderate atmospheric and abundant oil moisture. 

The heartwood of quebracho is one of the hardest, 
heaviest, and most durable woods known, its weight being 
78 lb. per cubic foot, whilst it remains sound even after 
feathering for twenty-five years. Its great durability is 
due to the large quantity of tannin it contains. 

Its uses for the manufacture of tanning extract and as 
raijway sleepers account for nearl}' the whole of the timber 
cut annuall/. The tannin content varies in the different 
parts of the tree, the bark containing 6 to 8 per cent., the 
sapwood 3 to 4 per cent., and the heartwood 20 to 24 per 
cent. Extract manufacturers as a rule use only the heart- 
wood, and find the cost of cutting the logs and transporting 
them to the factory to be greater than that of making the 
extract itself The largest trees and those richest in t"nuin 
are found in Argentina. 

“ White queuracho ” is common in the regions where 
the true quebracho grows. It is an evergreen tree, varying 
in height from 60 to 100 ft., and in diameter from i to 3 ft. 
Its ^wood is strong, hard, and very heavy, and may be 
employed as a substitute for boxwood. 

40 
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“ Red quebracho ” is also found with the true quebracho. 
Its wood IS red when freshly cut, but turns dark brown 
on ageing; its commercial value is small. 

Tne Circular is illustrated with photo-micrographs 
showing the distinguishing characters of the different 
woods as seen in section under the microscope. 


ECONOMIC MINERALS 

Antimony Ore.—“ The Antimony mining Industry and the 
distribution of Antimony Ores in New South Wales,” by 
J. E. Came {Mineral Resources, No. i6, 1912, Dept. Mines, 
Geol. Surv., New South Wales), gives an account of the 
mining, metallurgy, and uses of antimony ores, and includes 
a descriptive register of antimony lodes in New South 
Wales. The working of the New South Wales antimony 
mines is intermittent, owing to the marked fluctuations in 
the price of the metal. At the present time the market 
price of antimony is low, and mining operations are conse¬ 
quently restricted ; but it is hoped that the information 
contained in this publication will be found useful when the 
next rise in the value of antimony gives a stimulus to its 
production. 

Mica.—In "The Geology of the Murchison Range and 
District ” {Mem. No. 6, 1912, Mines Dept., Gcal. Surv., Union 
of South Africa), A. L. Hall gives an account of the mica 
deposits south-east of Leydsdorp, at Malelane, east of 
Palabora, and elsewhere. The deposits octur mainly at 
two localities : (a) along the northern side of the Olifants 
R.iver near its junction with the Macoutsie, and thence 
eastwards ; {b) at Malelane, near the confluence of the 
Malelane and Olifants Rivers, approximately twenty' miles 
east of Palabora and seventy-five miles from Leydsdorp. , 

The most extensive occurrence is associated with the 
Olifants River Mica Fields, about 22 miles E.S.E. of 
Leydsdorp. The mica occurs in pegmatites which ^re 
intrusive into the Older granite, gneissest and basic 
schists. The felspar of the common mica-bearing pegmatite 
is albite. The mica is muscovite, often silvery-white when 
long exposed to weathering, but usually of a pale smoky- 

3 uartz colour when fresh. It occurs sometimes in thin, 
isseminated,platy crystals, but more usually in "books” 
up to 2 or 3 in. thick. It also forms large rosette¬ 
shaped masses up to 18 in. in diameter. In the pegma¬ 
tites of Malelane, garnet, tourmaline, and green fluorapatite 
occur abundantly. 

The mica is trimmed to yield rectangular plates, from 
2 by 3 in. up to 5 by 6 in. in size. Some of the plates^ are 
transparent and free from defects. 
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All the development so far consists of open-cast work- 
and no underground mining has yet been attempted. 
Though mica is very plentiful, a large amount of useless 
rock has to be turned over before muscovite of suitable 
size and free from flaws can be obtained in any quantity. 

Oil Shale.—“ The Tasmanite Shale Fields of the Mersey 
District” are dealt with by W. H. Twelvetrees in Bull. 
No. II, 1912, Geol. Surv., Dept. Mines, Tasmania. The 
district lies to the south of Latrobe, near the northern 
shore of the island. Tasmanite shale is a brown or grey 
rock containing small yellowish-brown, resinous-looking 
bodies of a discoidal shape. It can be ignited with a 
burning match, and burns with a strong flame, emitting 
much smoke and an unpleasant odour. On distillation in 
retorts it yields an oil which can be fractionated into 
various products suitable for heating, illuminating, and 
lubricating. 

The chief deposits are on each side of the Mersey, 
between Railton and Latrobe, where outcrops occur in the 
banks of the river and in the beds of small creeks. The 
outcrops weather very slowly, the surface material remain¬ 
ing of good quality even after long exposure. In this 
respect it resembles Scotch oil-shale, which can be left 
exposed in a dump for years without much loss of hydro¬ 
carbons. 

The shale occurs as a seam 7 ft. thick, in mudstone 
beds which belcyig to the upper division of the Permo- 
Carboniferous; system as developed in Tasmania. It 
appears to lie on the same horizon as the Mersey coal- 
measures. Such evidence as is available seems to indicate 
that the tasmanite shale and the coal were formed con¬ 
temporaneously, the coal-measures being laid down under 
land or fresh-water conditions, whilst the tasmanite shale 
was being laid down on an adjacent sea-shore or in an 
open estuary. 

It is estimated that the shale seam probably extends 
over an area of 2,000 acres, and assuming that the seam 
does not decrease below 4 ft. in thickness, this acreage 
represents 12,000,000 metric tons of shale. 

. The value of the products obtainable from the shale 
appears to be a few shillings per ton of shale in excess of 
the gross working cost. The spent shale from the retorts 
seems to be a .source of profit, as farmers who have u«ed 
it on their land speak well of it as a manure, and are leady 
purchasers. 

At one time it was anticipated that much of the shale 
would be quarried in open-cuts, but it is now clear that it 
will have to be obtained chiefly by underground mining. 
The»seam, however, will probably nowhere be found to be 
deeper than 200 ft. from the surface, and in most places 
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it can be worked at a depth not exceeding about too ft. 
These depths are small in comparison with those at which 
Scotch oil-shale is mined. 

The shale deposits are being developed; but the work 
for some time to come must be to some extent experimental, 
and further data remain to be obtained before it can be 
ascertained whether the production can be made remu¬ 
nerative. 

Tin Ore.—In his Report for the year ended December 31, 
1911, H. B. Maufe, Director of the Geological Survey of 
Southern Rhodesia, gives an account of “The Geology 
of the Victoria Tin-field.” The district in which tin-ore 
has been discovered recently is situated between 30 and 
40 miles east of Victoria, and some 15 miles N.N.W. of 
Ndanga. The tin-field is occupied by metamorphic rocks 
belonging to the Epidiorite and Banded Ironstone groups, 
and is bounded on three sides by a grey biotite-granite. 
Pegmatite dykes and sills are found along the margins of 
the granite, and are also intruded into the metamorphic 
rocks at some distance from the granite. The latter dykes 
and sills are altered to greisen and carry tinstone, whilst 
the former have not been altered, and no tinstone has been 
found in them. The geological structure of tha* district 
and the mineral composition of the pegmatites resemble 
those of the Enterprise tinfield (see this Bulletin, 1911, 

9 . 317)- 

Trona (Natural Soda).—The “ Natural S*od^ Deposits in 
Egypt" are dealt with by A. Lucas in Surv. Dept. Paper, 
No. 22, Govt. Press, Cairo, 1912. Natural soda (trona) 
occurs in Egypt, principally in the Wadi Natrun in the 
Libyan Desert. It is also found at El Barnugi, in the 
Behera Province, in Lower Egypt, some 50 kilometres due 
north of the Wadi Natrun, and at Mahamid, near Edfu, 
in Upper Egypt. The Wadi Natrun lies to the west of 
the Nile, and to the north-west of Cairo. The bottom 
of the valley is about 23 metres below mean sea-level, »nd 
along it stretches a chain of small lakes extending for about 
30 kilometres in a north-westerly direction. Measured in 
a straight line, the nearest lake is about 38 kilometres from 
the Nile, and rather more than 80 kilometres from Cairo. 

The natural soda exists in solution in the water of the 
lakes. It also occurs in the solid form at the bottom of 
some of the lakes and as an incrustation on the ground 
adjoining the lakes. In summer the smaller lakes dry up 
almost entirely, only a few pools of water remaining, and 
the larger lakes become much diminished in size. 

The principal lakes are twelve in number. The com¬ 
position of the water in ten of these lakes is shown in the 
following table: 
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Lake. 

Density of 
water. 

Grams per litre. 

Sodium 

carbonate 

(Na^COa). 

Sodium 

chloride 

(NaCl). 

Sodium 

sulphate 

(Na3S04). 

Total. 

Fadza .... 

1 070 

> 3*35 

5946 

25*08 

97-89 

Um Risha . 

I 234 

25*20 

275-67 

47*70 

348-57 

Ruzunia 

1*221 

2007 

271*01 

40*01 

331*09 

Gebara .... 

1176 

3268 

195*22 

29*18 

257-08 

Abu Mamar . 

1*260 

6215 

252*35 

64'54 

37904 

Hamra .... 

1177 

4506 

162*65 

44-85 

252*56 

Zugm .... 

1*240 

52-35 

221*28 

67*12 1 

34073 

Beida .... 

1140 

10*68 

176-56 

2568 

212*92 

Khadra. 

1084 

35*40 

55'96 

19*44 

iiofeo 

Gaar .... 

1*150 

1 3-41 

174-64 

44*18 

222 23 


Water enters the Wadi partly in the form of springs 
in the beds of the lakes, and partly as small streams or 
trickles of water which flow down the sloping margins 
of the lakes. In the samples which have been analysed, 
this spring water contains total solids varying from 300 to 
4,560 milligrams per litre, the chief constituents being 
sodium chloride, sodium sulphate, and sodium bicar¬ 
bonate. 

In summer the amount of water in the Wadi is greatly 
diminished; and there is a corresponding increase in the 
winter, beginning about October and reaching a maximum 
about March. 

The known facts seem to indicate a continuous sloping 
water-table between the Nile valley and the Wadi, which 
would securo a supply from the Nile; but it is probable 
that some of the water entering the lakes is derived from 
the rains which fall during the winter monins on the desert 
surrounding the Wadi. 

Fourteen samples of natural soda from the Wadi 
Natrun showed tne following range of percentage com- 
'position : 


Sodium carbonate 
Sodium bicarbonate 
SodiunViChloride 
Sodiiim sulphate 
Water 

Insoluble matter 


22*39 to 74*99 
S ’^4 »» 33 ^* 
1*94 „ 26*79 
trace „ 59*34 
1*91 „ 20*02 
trace „ 31*14 


Sixteen samples of common salt taken from the lakes, 
chiefly from Um Risha and Ruzunia, showed the following 
range of percentage composition : 

Sodium carbonate.. to 1*22 

Sodium bicarbonate 

Sodium sulphate . . . • • ^ 42 „ 3 53 

Sodium chloride and moisture . • • • 94 o9 •» 99*34 


The soda deposits of the Wadi Natrun are at present 
worked as a source of caustic soda, soda ash, and salt. 
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The exports of caustic soda and crude natural soda from 
Eg;TOt in 1911 were 1,207 and 752 tons respectively. 

The Wadi Natrun is connected with the State railways 
system by means of a narrow-gauge railway about 50 kilo¬ 
metres long, running from Khatalba to the centre of the 
Wadi. 

TimgBten Ores.—“ The Tungsten Mining Industry in New 
South Wales,” by J. E. Came {Mineral Resources, No. 15, 
1912, Geol. Surv., Dept. Mines, New South Wales), gives a 
general account of tungsten, its ores and their mode of 
occurrence, the properties, metallurgy, and uses of the 
metal, and the concentration of tungsten' ores. A special 
feature of the publication is a descriptive register Oi New 
South Wales localities where tungsten ore occurs or is 
mined. Since 1903 the mining of scheelite and wolframite 
has been continuous, the total productions of the former 
up to the end of 1910 being 1,08075 tons, valued at ;£‘90,892, 
and of wolframite 929 85 tons, valued at ;^88,o68. The 
metallic minerals associated with the tungsten ores are 
bismuth, stibnite, molybdenite, smaltite, ilmenite, cas- 
siterite, and copper pyrites; the associated non-metallic 
minerals are monazite, fluorite, topaz, beryl, and4ithium 
mica. The scheelite is mined at Hillgrove, a locality about 
3,350 ft. above sea-level, situated 19 miles from Armidale, 
the nearest railway station, 274 miles from the port of 
Newcastle, and 378 miles from Sydney by rail. The 
Hillgrove scheelite occurs in thin veins a'nd small lenses, 
a condition which restricts mining to comparatively limited 
enterprises, and the mining is chiefly in the hands of work¬ 
ing miners. It is expected that the production of wolframite 
for 1911 will show a marked increase, owing to the high 
values and renewed activity at the Mole Tableland, where 
the principal deposits are situated. The Mole Tableland 
is a plateau, having an elevation of 3,600 to 3,700 ft! 
above sea-level. The wolframite mines are situated about 
25 miles from Deepwater railway station, 382 miles frpm 
the port of Newcastle, and 490 miles from Sydney by rail. 
Until the Mole Tableland (Torrington) wolframite de¬ 
posits were opened on a fairly large scale, the wolframite 
was won from small, rich bunches and thin veins of ore', 
chiefly by individual miners who confined their attention 
to these richer portions. Machinery is now being installed 
to work extensive low-grade deposits on a large scale by 
quarrying, truck-haulage, stamp- and grinding-mills, and 
labour-saving appliances for concentrating the ore. If 
the market value of the metal remains fairly constant at 
present rates, the outlook for these large-scale operations 
is hopeful. 
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New Books 

A Colony in the Making, or Sport and Profit in 
British East Africa. By Lord Cranworth. 8vo. Pp. 
xiv + 359. (London : Macmillan & Co., Ltd., 1912.) Price 
I2S. net; post free United Kingdom i2s. abroad 12s. \ \d. 

Almost every author who writes a book about a British 
Colony implies sooner or later that the citizens of the 
United Kirigdom are profoundly ignorant of the geography 
and political interests, not to mention the trade and com¬ 
merce, of the remoter portions of the Empire. The author 
of this book is no exception to the rule, since he suggests 
that the average man believes the East Africa Protectorate 
to be a game-reserve for lions, in which a few settlers, who 
are not on the happiest terms with the Government or the 
natives, have somehow found a footing. If this state of 
ignorance actually exists, the best possible corrective 
would be a series of books like that now under notice, 
dealing with the constituent parts of the British Empire. 

The author writes in an interesting and piquant style, 
and whether he is discussing sport in East Africa or such 
prosaic subjects as the breeding of pigs, cattle, and 
ostriches, he contrives to impart much useful information 
without becomiVig dull. In view of some of the difficulties 
which have arisen between the natives and settlers in the 
Protectorate, chapters iii. to vii., which desa ibe the Indian 
immigrants and the tribes forming the native population, 
will be read with special interest in this country. It 
is satisfactory to find the statement that the misunder¬ 
standings that at one time existed between officials and 
settlers have now almost, if not entirely, disappeared. 

The chief crops of the country are discussed in some 
detail, and there is a v'ery useful chapter describing the 
type of settler likely to do well in the country. The last 
ten chapters are devoted to the fauna of the Protectorate 
and to sport. Mr. Stordy, Chief Veterinary Officer, con¬ 
tributes a special appendix containing notes on cattle 
diseases and means adopted to combat them. 

The volume is well illustrated, and contains a useful 
coloured map of the country. Altoge^^her, this is i very 
satisfactory book to recommend to any one who wishes to 

t et a good idea of the present position and resources of the 
ast Africa Protectorate. 

« Siam : A Handbook of Practical Commercial and 
Political Information. By W. A. Graham, M.R.A.S. 
Pp- xiv -f 637, 2nd edition, with 99 illustrations and a 
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map. Crown 8vo. (London: Alexander Moring, Ltd., 
1912.) Price 10.9. 6 d, net; post free United iGngdom 
los. abroad 115. 3^. 

The first part of this handbook contains a general 
description of Siam, its political divisions and physical 
characters, together with a brief account of its flora, fauna, 
and geology; the second part is devoted to descriptions of 
the numerous native races that comprise the population. 
In the third part is an account of its history, so far as it 
can be obtained, from the earliest times down to the present 
day, its social organisations. Government, and recent ad¬ 
ministrative developments. 

The industries, commerce, trade communications, and 
transport form the subjects dealt with in the fourth part. 
The two outstanding industries are agriculture and fishing. 
By far the most important of the cultivated crops is rice, 
and on this commodity the welfare of the country largely 
depends. Coconuts, rubber, pepper, tobacco, sugar, betel- 
nut, cotton, sesamum, and tropical fruits are other less 
important crops that receive attention. Sea-fishing is 
carried on all round the coast, but assumes its greatest 
importance in the shallow waters near the northern 
shores. ^ 

It is estimated that at least three-quarters of the area of 
the country is practically uninhabited, and this area for the 
most part is clothed with either evergreen or deciduous 
forests that contain valuable timber trees, the most im¬ 
portant of which at the present time is leak. (See this 
Bulletin, p. 503.) " 

Tin-mining is by far the most important of the mining 
industries, and is almost entirely in the hands of Chinese. 
The present output is about 5,000 tons per annum, and 
there are said to be great quantities of known ore that 
remain untouched, and vast stretches of country not at. 
present prospected. A certain amount of gem-mining is 
carried on, especially in the Chantaburi district, which is 
famed for its sapphires. At the present day there is litt'e 
gold-mining done, although in tne past many“companies 
have been started in this connection. 

Owing to the physical nature of the country, especi¬ 
ally of Central Siam, which is subject to flooding for 
many months of the year, the waterways are the principal 
means of communication and transport, and, outside 
towns, roads can scarcely be said to exist. Since the 
opening of the first railway in 1893, there has been a 
gradual development of this means of communication, and 
extensions are at the present time in progress. 

In the concluding parts of the handbook, the arts and 
archaeology of Siam are dealt with, and the religion, mu%ic, 
literature, manners and customs of the peo^e are dis¬ 
cussed. Forming appendixes are lists of animals, plants, 
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and minerals that occur in the country, and tables of 
currency, weights, and measures. In view of the future 

E ossible developments of the commerce of Siam, this 
andbook should prove useful to those interested in the 
trade of the country, and should also appeal to the 
student or general reader who desires an acquaintance 
with the topography and ethnography of this part of 
Further India. 

In Northern Labrador. By William B. Cabot. Pp. 
xii + 292. 8vo. (London: John Murray, 1912.) Price 
I2S. net; post free United Kingdom 12s. sof., abroad 
125 . \od. 

An outdoor atrnosphere is to be expected in a book 
on Labrador, but it would be difficult to imagine such 
more consistently maintained than is the case in this 
volume : of the seventy-six photographs with which it is 
illustrated, five only present any indication of a permanent 
human habitation, a peculiarity wholly in accordance with 
the character of the text. Mr. Cabot’s work is a narrative 
of his journeys into the interior of a country still awaiting 
much attention at the hands of the geographer, and one 
practically unknown to the general public. The routes 
described embrace the long stretch of shore from Cape 
Harrigan to Nain, and an important journey inland from 
Voiscy’s Bay to a point (Long. 64° 25') west of Mistipini 
Lake. The region traversed in this latter journey pre¬ 
sented a scries of rivers, lakes, and hill tracks admirably 
described by.the author, and excellently illustrated in the 
photographs to which reference has already been made. 
No exaggerated account of the possibilities of the country 
is to be found in this book. While not “ the land which 
God gave Cain ”—Cartier's verdict after a survey of the 
forbidding coast—the “ trouble with interior Labrador is 
less climatic than geological; it has little soil. The last 
ice-cap ground away the rocks to their hard, unweathering 
base. If there were soil enough, almost the whole table- 
laJid woulc] be forested high.” The region abounds in 
attractions to the naturalist and lover of wild countries, 
but it would not appeal to the man\'. “ It is too elemental 
a land." 

The volume concludes with an interesting but somewhat 
unexpected appendix on “ Mice,” these creatures being 
considered from the point of view of the important rart 
played by them in the economy of nature in barren tracts 
of country. Two sketch-maps are provided. 

Sudan Government Railways and Steamers. Pp. 68. 

This little book, compiled by Mr. A. S. Bull, chief 
European Passenger Agent for the Sudan Government 
Railways, forms a complete guide for commercial men and 
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tourists wishing to avail themselves of the now extensive 
and convenient services offered by the Government railways 
and steamers of the Sudan. An introduction giving a 
general account of conditions in the Sudan and practical 
information of value to tourists is followed by a short 
history of the Government Railways. The greater part of 
the handbook is taken up with a descriptive and illustrated 
account of tours in the Sudan, and considerable attention 
is paid to the facilities for big-game shooting which the 
country affords. Information on monetary systems, customs, 
and outfit is provided, and railway time-tables, plans of 
trains and steamer accommodation are arranged as insets. 
Useful maps are appended. Copies of the handbook are 
available for distribution at the Central Stand in the Public 
Exhibition Galleries of the Imperial Institute. 

Sylviculture in the Tropics. By A. F. Broun. Pp. 
vi-f-309. 8vo. (London: Macmillan & Co., Ltd., 1912.) 
Price 85. 6 d. net; post free United Kingdom 8s. \ \d., abroad 
9s. 4^. 

This book should prove of much value to foresters and 
botanists in the tropics. It is a work rather to be read 
and thought over than to be consulted as an encyeiopaedic 
guide, and foresters will recognise that it treats of but one 
branch of forestry—sylviculture—which has for its object 
the cultivation and maintenance of forest crops. Following 
a common precedent in works on forestry, the book is 
divided into “ Parts," of which there are four, dealing 
respectively with " Factors Governing and Influencing the 
Existence of Forests ” ; “ Formation and Regeneration of 
Forests”; “ Training and Improvement of Forest Crops"; 
and “ Special Measures of Maintenance and Improvement.” 
The most important chapters of Part 1 . are those dealing 
with climate and locality, in which a most interesting 
discussion of the botanical features of tropical regions is 
to be found. These pages have both the appearance 
and character of a chapter from Schimper, which author, 
with other botanical travellers, has been drawn up^on for 
information relating to countries other than India, Ceylon, 
and the Sudan, which constitute the fields of Mr. Broun’s 
experience. 

The ably written Second Part would seem to invite the 
criticism that the sequence of chapters should have been 
reversed. It is probable that in the tropics as a whole 
more reliance must be placed upon natural than upon 
artificial regeneration for the maintenance of the forest, a 
point which, perhaps, would have been emphasised by the 
earlier occurrence of the three admirable chapters on 
" Natural Regeneration ” which conclude the Part. « 

The collection, testing, and sowing of seed for artificial 
regeneration are very fully described, and the information 



NOTICES OF RECENT LITERATURE 693 

is presented in a manner that will appeal to practical men, 
though the latter will probably agree that the time has 
arrived when works on forestry should dispense with 
superfluous illustrations of an “ordinary garden-trowel” 
and a “ four-pronged fork.” The chief topics dealt with in 
Part III. are “ Thinning and Pruning’’and “ Improvement- 
Fellings,” which latter term has been adopted by Indian 
foresters for the operations which are carried out in ruined 
or damaged forests in order to bring them into a satis¬ 
factory condition. The measures preliminary to such 
operations are also described. “ Fire-protection ” and 
“Fixation of Unstable Soils” are the principal chapters 
in Part IV.,.which is dealt with on usual lines. 

The book is remarkably well printed and usefully 
bound. There are nearly one hundred illustrations, not 
the least attractive of which are the excellent woodcuts; the 
photographs are original. 

Commercial Guide to the Forest Economic Products 
OF India. By R. S. Pearson, F.L.S. Pp. ix + 155 -p xiii. 
Crown 4to. (Calcutta: Superintendent of (jovernment 
Printing, 1912.) Price is. 6a'.; post free United Kingdom 
IS. lod., abroad 2s. \d. 

The primary object of this handbook is to illustrate for 
the benefit of firms and persons interested in such matters 
the uses, values, and possible yields of the forest products 
in the different Provinces of British India, and also to 
indicate the oQicial de.signations and addresses of the 
officers to wjiom enquiries should be directed concerning 
the purchase of such products. 

The first part of the book gives a short, account of the 
distribution and classification of the numerous types of 
forest found in India, and then follows a section dealing 
with about eighty of the more common timber trees. The 
•distribution, quality, and uses of each timber are given, 
and its approximate value and yield in various localities. 
The last section deals with the more important minor 
fcA’est products, including fibres, essential oils, oil-seeds, 
tans and tiyes, gums and resins, rubber, drugs and 
spices, etc. 

The distribution of the State forests in India is shown 
in a large map, and six full-page photographs serve to 
illustrate some of the more important trees. The book 
is furnished with an index to the scientific names, and one 
to the English and vernacular names. 

The Cotton Plant in Egypt : Studies in Physiology 
AND Genetics. By W. Lawrence Balls, M.A. Pp. xvi -I- 
202. 8vo. (London: Macmillan & Co., Ltd., 1912.) Price 
$5. net; post free United Kingdom 55. ^<i., abroad 55. jd. 

Vhis work, as its title implies, gives an account of the 
Egyptian cotton plant from a scientific aspect. It deals 
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with a series of original researches which have 
been carried out by the author during the last eight or 
nine years (compare this Bulletin, 1910, 8 , 134; 1912, 
10 , 180). 

The book is divided into four sections. The first 
section gives a brief survey of the history of cotton in 
Egypt. The second deals with the processes of fertilisation, 
embryology, and cytology of the cotton plant, and gives 
a review of the principal factors which are known to 
control the development of the plant in Egypt. In the 
third section the question of the race is considered, special 
attention being accorded to the phenomena of fluctuation, 
natural crossing, and heredity. It is shown that even in 
a uniform environment a commercial variety of cotton must 
undergo certain changes and may deteriorate. Although 
the prevalent idea that the life of a variety of Egyptian 
cotton is limited to fifteen years is not without a germ of 
truth, evidence is afforded that by suitable precautions the 
existence of such a variety may be prolonged indefinitely. 
In the concluding section a discussion is given of the 
bearing of these researches on certain matters of direct 
economic interest. The author agrees that the reduction 
in the yield of Egyptian cotton per acre which has taken 
place during recent years is doubtless due to the as^yxia- 
tion of the roots of the plant by the rise in the level of the 
sub-soil water, whilst he regards the depreciation of quality 
which has occurred simultaneously as owing chiefly to 
varietal deterioration. 

The book contains numerous illustrations and diagrams, 
and is furnished with a useful bibliography and index. 

Fungoid Diseases of Agric ultural Pi.ant.s. By Jakob 
Eriksson, Fil. Dr.; translated from the Swedish by Anna 
Molander. Pp. xv -t- 208; wuth 117 illustrations, of which 
three are coloured. Demy 8vo. (London: Bailliere, 
Tindall & Cox, 1912.) Price 75. 6(/. net; post free United 
Kingdom 7s. lod., abroad 85. \d. 

This useful translation appears at a time when greatly 
increased attention is being paid in this couhtry to the 
fungoid diseases of plants. In a preface to the English 
edition, the Director of the Royal Botanic Gardens, Kew, 
points out the welcome Professor Eriksson’s work should 
receive at the hands of practical growers, for, as is well 
known, the book is a semi-popular treatise and not a 
scientific’ handbook of mycology. The diseases are con¬ 
sidered in regard to the class of fungi to which they belong, 
the chief characters of each class being briefly referred to 
and followed by an illustrated aecount of the more impor¬ 
tant of its representatives affecting cultivated plants. This 
method is usefully supplemented by an appendix classafy- 
ing the diseases dealt with according to the host plants. 
The chapter on “ General Protective Measures ” contains 
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the usual information with regard to sanitation and the 
preparation of standard fungicides. The book is excellently 
printed and well bound. 

^Coalfields and Collieries of Australia. By F. 
Danvers Power. Pp. xiii + 412. Demy 8vo. (Melbourne: , 
Critchley Parker, 1912.) Price 25s. net; post free abroad, 
26s. id. 

It is seldom that a book is met with that so well fulfils 
its purpose as the present volume. 

The formations in which Australian coal usually occurs 
are briefly described, as well as their characteristic fossils, 
some of whjch are illustrated by drawings. The mode of 
origin of coal is discussed, and the characters of the prin¬ 
cipal varieties are enumerated. At the same time full direc¬ 
tions are given for the ultimate and proximate analyses of 
coal and the determination of its calorific value and 
evaporative power. 

The greater part of the book is, however, devoted to 
the coalfields of the different States of the Commonwealth, 
full details being given of the seams, the strata in which 
they occur, the mines, and the plant and machinery with 
which they are equipped. The book concludes with an 
interesting account of the State coal-mines in Victoria by 
the Manager, Mr. George H. Broom. 

There is a good index, followed by a glossary of technical 
terms. 

Dairying in'Australia : Farm and Factory. By M. A. 
O’Callaghan,' Chief of Dairy Branch, Department of Agri¬ 
culture, New South Wales. Pp. Ixii + z^,'.. Koyal 8vo. 
With contributions by specialists and over 200 plates. 
(Sydney: Angus ix Robertson, 1912.) Price los.; post 
free abroad, i2s. id. 

This bulky volume is intended to supersede the author’s 
Dairying in all its Branches, issued six jears ago as an 
official publication. 

The introduction contains a review of agricultural edu¬ 
cation in general, with special refeience to the organised 
systems now in vogue on the Continent of Europe. The 
, author maintains that the arrangements lor special educa¬ 
tion in dairying are undoubtedly inadequate in Australia, 
bearing in mind the importance of this industry to the 
Commonwealth. 

The first fifteen chapters deal with the selection, and 
equipment of a dairy farm, the dairy herd, and the 
various breeds of dairy cattle, of which numerous illus¬ 
trations are given. Subsequent sections arc devoted to 
the management and feeding of dairy cattle, herd-testing, 
caitle diseases, and milking machinery. 1 he dairy products 
themselves are exhaustively treated in eleven separate 
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chapters of over 200 closely printed pages. The author’s 
close association with Australian dairying in all its depart¬ 
ments, as well .as his European experience, give the book 
the stamp of authority, and the valuable contributions 
by specialists materially add to its value. Chapters -on 
“ Dairying in the Argentine,” “ Siberia from a Dairying 
point of view,” and the Pig, are added, and there is an 
appendix containing much useful information. The book 
can be strongly recommended to all farmers and students 
of scientific dairying. 

Malaria und Schwarzwasserfieber. By Dr. Ludwig 
Ktllz. I^. vi + 94. Demy 8vo. (Hamburg : Fr. W. Thaden, 
1912.) Price 2 marks. 

This is a genuinely scientific but popular treatise on 
malaria and black-water fever, and it is at the same time 
thoroughly practical. An English translation would be 
of great value to travellers and residents in the tropics. 

After dealing with the life-history of the germs of 
malaria and the Anopheles mosquitoes by whose agency 
they are transported, the author discusses at length the 
means to be taken to hinder the introduction of the germs 
into the system, as well as the advantages of taking quinine 
at regular intervals in preventing the developmenfciof the 
disease. He recommends those who live in a malarious 
area to take a fifth of a gram (about 3’i grains) three 
times during one day and twice during the next; after 
which four days may be allowed to pass without another 
dose, and then the same course ot treatment is to be 
repeated. With euquinine the dose must be increased by 
20 per cent. Careful directions are also given for the 
treatment of an attack of malaria and of the ‘‘ black-water 
fever,” which arises from the administration of large doses 
of quinine to a malarial patient under unsuitable conditions. 

Pennell of Bannu. By A. L. With which is included • 
a paper by Major-General G. K. Scott-Moncrieff, C.B., 
C.l.E. Pp. iii + 60. 8vo. (London : Church Missionary 
Society, 1912.) Price td .; post free United Kingdom 7ir, 
abroad id. *“ 

Dr. Pennell was born in 1867, and graduated in medicine 
with great distinction at London University in 1890. Two 
years later he went to India as a medical missionary, and 
early in 1893 commenced work at Bannu, one of the mission 
stations on the frontier, where he remained until his death 
in March of last year. 

Almost his first undertaking at Bannu was the founda¬ 
tion of a hospital, to which he added later on a mission 
school, and these two institutions he administered with 
great success, and through them—at least, in part—he 
acquired his remarkable influence among the wila tribes¬ 
men of the frontier. 
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